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Section 4 Nature and Extent of Constituents of Potential Concern

4.3 SURFACE SOILS

Section 4.3 presents the results of the surface soil investigation. Phase I sampling was conducted

in 1992; Phase II sampling was conducted in 1993. A total of 144 locations were sampled: 108

in Phase I and 36 in Phase n.

Surface Soil Investigation Objectives

The objective of the surface soils investigation was to assess the presence of EMF site-related

constituents that may have been deposited on soils as a result of potential airborne releases from

the EMF facilities. The surface soils may also reflect the impacts of any past runoff from the

facilities, although overland flow does not currently escape the facility boundaries (Section 3.2).

Phase I sampling locations were selected using a radial grid that originated near the northern end

of the fenceline separating the industrial operation areas of the FMC and Simplot facilities. The

360 degrees of this circular grid were divided into 16 equal radials at approximately 23 degree

intervals (Figure 2.2-1). Sampling locations along these radials were chosen based on regularly

increased spacing relative to distance from the center point. Four locations were identified at

regular intervals within the first mile, and sample identification suffixes A, B, C, and D were

used to indicate the relative distance of each location from the facilities. Three locations were

sampled within the second mile, and sample suffixes A, B, and C were used to designate relative

distance. Two locations were sampled within the third mile, and suffixes A and B were used to

designate relative distance. Four samples of surface soils (top 2 inches) were taken at each

location, then identified and composited for analysis. A subsurface soil sample was also

obtained at each location at a depth of 2 feet. Sampling locations were locally adjusted, as

necessary, to avoid sampling in plowed or irrigated fields and areas of known runoff.

In Phase II, additional samples were collected in an area immediately north of the facilities'

industrial operation areas, in order to assess constituent variance within this area. Samples were

also collected approximately one-half mile beyond the most-distant Phase I samples along

southwestern radials and near distant outliers along other radials to further characterize
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EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations f

geographic trends in constituent concentrations observed in the Phase I samples. Samples were

also collected within Pocatello to assist in determining the representative composition of surface

soils. However, the data associated with these samples were not ultimately used to derive the

representative levels used in this report. (Reference Section 4.2.1 for discussion of soil

representative levels.)

All samples collected in Phase I and II were tested for inorganics and selected radionuclides, as

described in Section 2.2. Samples collected in Phase II were also tested for sulfate, potassium,

and calcium to assist in comparing the soils with the characteristic constituents of potential

sources described in Section 4.2. The analytical results were compared with representative

levels and the suite of constituents characteristic of EMF potential sources to identify areas of

surface soils affected by facility releases. As part of this review, the activities of lead-210,

polonium-210, and uranium-238 detected in each surface soil sample were compared to s~

determine if these radionuclides were in secular equilibrium. This process aided in identifying ^

the potential source of the radionuclides.

Overview of Surface Soil Investigation Findings

The findings of Section 4.3 include the following:

• Concentrations of EMF-related constituents in soils significantly above background
levels outside the operational areas are primarily on properties owned by FMC or
Simplot. With the exception of the Batiste Spring property, these properties were owned
by the Companies prior to the initiation of the remedial investigation. The Batiste
Springs property was purchased by FMC in the summer of 1995.

• The highest concentrations of EMF-related constituents in surface soils are found to the
north and east of the industrial operation areas of the facilities. The principal area of
accumulation lies between the operations area and Interstate 86. Constituent
concentrations decrease rapidly with increasing distance from the facilities. The suite of
constituents present in these soils is characteristic of phosphate ore, and it appears that
windblown dusts from ore handling activities have affected these soils.
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Section 4 Nature and Extent of Constituents of Potential Concern

The distribution and concentration of fluoride, total phosphorus, zinc, and cadmium
along the 338-degree (north/northwest) radial suggest a nonfugitive dust EMF source
(i.e., a point source such as a stack emission).
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Section 4 Nature and Extent of Constituents of Potential Concern

• Subsurface soils have not been impacted by airborne releases, with the possible exception
of several samples taken near 1-86 just north of the facilities, where mechanical turning of
surface soils during highway construction may have introduced constituents into the
subsurface.

• There also appears to be an imprint of polonium-210 on the surface soils within the first
mile north and east of the operating area above activities that would be expected from
phosphate ore dusts alone. However, slightly elevated activities of lead-210 and
polonium-210 in surface soils beyond the first mile segment of the sampling grid may be
attributable to the decay of naturally occurring radon-222 rather than to EMF-related
emissions.

Section Content and Organization

Section 4.3.1 presents a review of the methods used to evaluate the results of the radiological

analyses of surface soils. Section 4.3.2 summarizes the surface soil investigation results. It is

organized in subsections specific to four geographic quadrants—the northeastern, southeastern,

southwestern, and northwestern. Summaries of quadrant-specific findings are presented at the

end of each subsection. Overall investigation findings are presented in Section 4.3.3. The

organization and major findings of Section 4.3 are illustrated in Figure 4.3-1. The analytical

results for all surface soil samples are presented in Appendix W.

4.3.1 RADIOLOGICAL DATA INTERPRETATION

Uranium-238 and its radioactive daughters represent a naturally occurring radioactive decay

series characterized by a very long-lived parent nuclide (uranium-238) and a single gaseous

member (radon-222). In the uranium series, the activities of the uranium-238 daughters build up

over time and, after approximately seven uranium-238 daughters' half lives, reach what is known

as natural "secular equilibrium" with the activity of the parent nuclide (i.e., the activities of the

daughters are essentially equal to the activity of the parent, uranium-238).

EMRJocs\Fonn_RI.doc\Sect4_3.doc 4.3-3 EMF RI report
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EMF Remedial Investigation. Part II - Surface and Subsurface Characterizations

RADIOLOGICAL DATA
INTERPRETATION
(Section 4.3.1)

It appears that uranium-238. lead-210, and polonium-210 are in secular
equilibrium in surface soil samples from 58 of the 89 sampling locations at
which they were measured. The remaining 31 samples appear to be enriched
in either lead-210 or polonium-210.

QUADRANT
ANALYSIS
(Section 4.3.2)

Samples were collected in a radial grid that originated from the northernmost
point along the fenceline between the FMC and Simplot facility industrial
operations area and extended 3 miles from that point in all directions.
Characteristic EMF constituents (cadmium, total chromium, fluoride, total
phosphorus, vanadium, and zinc) were utilized to assess whether EMF facility
air emissions were deposited on the soils. Sampling results are presented in
Tables 4.3-1 through 4.3-6.

CONCLUSIONS
(Section 4.3.3)

• Concentrations of EMF-related constituents in soils significantly above
background levels outside the operational areas are primarily on
properties owned by FMC or Simplot.

• The highest concentrations of EMF-related constituents in surface soils
are found to the north and east of the industrial operation areas of the
facilities. The principal area of accumulation lies between the operations
area and 1-86. Constituent concentrations decrease rapidly with increasing
distance from the facilities. The suite of constituents present in these soils
is characteristic of phosphate ore, and it appears that windblown dusts
from ore handling activities have affected these soils.

• The distribution and concentration of fluoride, total phosphorus, zinc, and
cadmium along the 338-degree (north/northwest) radial suggest a
nonfugitive dust EMF source.

• Subsurface soils have not been affected by airborne releases, with the
possible exception of several samples taken near 1-86 just north of the
operations area, where mechanical turning of surface soils during highway
construction may have introduced constituents into the subsurface.

• There also appears to be an imprint of polonium-210 on the surface soils
within the first mile north and east of the operations area above activities
that would be expected from phosphate ore dusts alone. However, the
slightly elevated activities of lead-210 and polonium-210 in surface soils
beyond the first mile segment of the sampling grid may be attributable
to the decay of naturally occurring radon-222 rather than to EMF-related
emissions.

FIGURE 4.3-1
OVERVIEW OF SECTION 4.3 SURFACE SOILS
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Section 4 Nature and Extent of Constituents of Potential Concern

As noted in EPA's radiological characterization studies of the Simplot and FMC processes (EPA,

1978a, 1978b), the activities of uranium-238, lead-210, and polonium-210 in ore are in secular

equilibrium at typical activities of 22 to 27 pCi/g. Secular equilibrium is disrupted if a

radionuclide is chemically or physically separated from the uranium-238 parent (e.g.,

volatilization of polonium-210 during the calcining process or through escape of radon-222 gas).

Eighty-nine surface soil samples were analyzed for uranium-238, lead-210, and polonium-210.

The laboratory reported an "actual value" and an accuracy (or uncertainty) of two standard

deviations about this value (also referred to as 2- sigma). This standard practice for radiological

analyses indicates that there is a 95 percent probability that the radionuclide activity in the

sample is between the interval of plus 2- sigma and minus 2- sigma about the actual value.

Examination of analytical data using this confidence interval is commonly used to determine

whether the radionuclides within a decay series are in secular equilibrium.

Uranium-238, lead-210, and polonium-210 will be in secular equilibrium in soils that have been

impacted by emissions from source materials, unless one or more members of the decay series

were enriched or depleted in the emission process. Using these principles, the radionuclide data

for surface soils were reviewed to identify the following:

• Samples with uranium-238, lead-210, and polonium-210 activities in secular equilibrium

that also exceed representative soil levels (approximately 3 pCi/g).

• Samples in which these radionuclides are not in secular equilibrium and which also
exceed representative levels.

These samples were identified by first tabulating the analytical data for uranium-238, lead-210,

and polonium-210 (activity, uncertainty, etc.) in surface soil samples, as presented in Table

4.3-1. Sample results and associated information are sorted by the sample location (transect and

distance from the sampling grid origin) and by radionuclides (in the order, lead-210,

polonium-210, and uranium-238) for each sample.
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EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations

Where the actual reported activity was at or below the minimum detection activity (MDA) of the

detection system, the MDA was adopted as the actual activity. In these cases, the minus-

uncertainty was established as the MDA, but not less than zero, and the plus-uncertainty level

was assigned as zero.

The reported activity for lead-210, polonium-210, and uranium-238 and the associated (+/-)

two-sigma uncertainty values presented in Table 4.3-1 were plotted for each radial transact, as

shown in Figures 4.3-2 through 4.3-17. These figures provide a convenient method to identify

samples in which uranium-238, lead-210, and polonium-210 are in secular equilibrium. Where

the reported radionuclides activities at a sample location overlap within the limit of their two

sigma uncertainties, it can be assumed that the radionuclides were present in secular equilibrium.

A detailed discussion of Figures 4.3-2 through 4.3-17 is provided in Section 4.3.2. In general, it

appears that uranium-238, lead-210, and polonium-210 are in secular equilibrium in surface soil (

samples collected at 58 of the 89 sampling locations. Thirty-one exhibited evidence of an

enrichment of either lead-210 or polonium-210. These locations—with the enriched

radionuclide shown parenthetically—were: 000-1A (Po-210); 023-1B (Po-210), 023-1D

(Po-210); 045-1A01 (Pb-210 and Po-210), 045-1A02 (Pb-210 and Po-210), 045-1A04 (Pb-210

and Po-210); 090-1B (Po-210), 090-1B02 (Po-210), 090-1B04 (Po-210); 120-2C (Po-210);

135-3B (Po-210); 158-3B (Pb-210 and Po-210); 180-3A (Po-210); 203-4A (Po-210);

205-3B'(Pb-210); 225-2A (Po-210), -3B (Po-210); 230-3B (Pb-210 and Po-210); 240-3A

(Pb-210), -3B (Pb-210); 270-1D (Po-210; 293-1A01 (Pb-210),-lA02 (Po-210), -1B01 (Pb-210);

-1B05 (Pb-210); 315-1A (Po-210), -1C (Po-210) -3B04 (Pb-210); and 338-1B (Po-210),

-ID (Po-210).

These observations were then compared with representative soil activities (3.9 pCi/g for

uranium-238, 3.03 pCi/g for lead-210, and 3.7 pCi/g for polonium-210). A radionuclide was

considered to be present above the soil representative level if its "actual value" was greater than ^~

the representative level. This review indicated that sample activities at 47 of the 89 sampling ^-
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Section 4 Nature and Extent of Constituents of Potential Concern

locations exhibiting secular equilibrium exceeded reference levels. Of the 31 sampling locations

that did not exhibit secular equilibrium, 30 had activities that exceeded reference levels. These

locations are summarized in Table 4.3-2. Inspection of Figures 4.3-2 through 4.3-17 will show,

however, that the analytical confidence interval for many of these cases extends below

representative levels. In such cases, there is a probability that the activity is less than the

representative level.

4.3.2 QUADRANT ANALYSIS

This discussion of the surface soil sampling results is organized into four subsections: the

northeastern quadrant (encompassing sampling radials 0 through 90 degrees), the southeastern

quadrant (radials 113 through 180 degrees), the southwestern quadrant (radials 203 through

270), and the northwestern quadrant (radials 293 through 338).

'i
For each quadrant, the results are presented in order of increasing distance along the radial from

the center of the sampling grid. A wind rose for the period October 1993 through September
• '

1994 is presented in Figure 4.3-17a. The radial grid and associated Phase I and Phase II

sampling locations are shown in Figures 4.3-18a and 4.3-18b.

The initial focus of data interpretation was determining whether the constituents characteristic of,

EMF particulate source materials (i.e., cadmium, total chromium, fluoride, total phosphorus,

vanadium, and zinc) were present in the soils above representative levels. If patterns clearly

indicative of particulate sources were not evident, the data were evaluated for characteristic

secondary constituents to determine if either particulate or nonparticulate sources could be

identified. The principles of secular equilibrium described in Section 4.3.1 were a part of this

review. Section 4.2.2 (Simplot) and 4.2.3 (FMC) describe the source characteristics used.

The composite 5-year windrose developed from data collected at Simplot's meteorological site 1

(Figure 3.5-3) was used in evaluating the potential origin of EMF-related constituents. Further

evaluation of potential sources was made as an element of the EMF atmospheric dispersion

modeling study; this evaluation is presented in Part III of this report.
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EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations

Isopleth maps for the principle constituents discussed in this section are presented in Figures

4.3-18c through 4.3-27.

4.3.2.1 Northeastern Quadrant

The northeastern quadrant is downgradient of potential source areas along the direction of the

prevailing southwesterly wind. The quadrant has been defined to include sampling radials along

0, 23, 45, 68, and 90 degrees. The analytical data associated with these sampling locations are

presented in Table 4.3-3.

Within the First Mile. Constituents found in surface soils within the 1-mile radius of the

grid center (samples with suffix 1A through ID) were frequently present in concentrations

greater than the levels found in representative surface soils. Constituents above representative

levels included the six constituents characteristic of EMF paniculate source materials: cadmium

(up to 163 mg/kg), total chromium (up to 471 mg/kg), fluoride (up to 27,200 mg/kg), total

phosphorus (up to 84,900 mg/kg), vanadium (up to 729 mg/kg), and zinc (up to 1,220 mg/kg).

Arsenic, barium, beryllium, boron, copper, lead, mercury, nickel, selenium, silver, and thallium

were also frequently present above representative levels in the first mile. Aluminum, antimony,

iron, lithium, manganese and molybdenum were sporadically detected in a few samples at

concentrations above representative levels.

The range of activities for the radionuclides within the 1-mile radius was as follows:

polonium-210 (one nondetect at 0.879 ± 1.09 pCi/g to 50.9 ± 17.4 pCi/g); lead-210 (eleven

nondetect to 36.3 ± 24 pCi/g) and uranium-238 (ten nondetect to 26.9 ± 5.22 pCi/g). Of the 21

samples collected within the first mile in the northeast quadrant analyzed for radionuclides, 12

contained uranium-238, lead-210, and polonium-210 in secular equilibrium, and activities of one

or more radionuclides exceeded representative levels in 9 of these cases. Nine other samples did

not contain radionuclides in secular equilibrium. Of these, polonium-210 was elevated in all

nine, while uranium-238 and lead-210 were also elevated in five of these samples.

EMF RI report 4.3-8 EMFdocs\Form_RI.doc\Sect4_3.doc
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Section 4 Nature and Extent of Constituents of Potential Concern

Representative levels for radionuclides were exceeded in 18 of the 21 samples collected within

the first mile, as shown in Figures 4.3-2 through 4.3-6, and as summarized in Table 4.3-2.

Radionuclide activities followed much the same pattern as concentrations of inorganics that

appeared to be related to the EMF facilities (Table 4.3-1). The greatest values were found within

the samples from the "A" locations (nearest to the facilities); these tended to be greater than those

obtained at the "B" locations, which in turn were greater than the "C" locations and "D" locations

(farthest from the facility). This represents a direct correlation of activity with distance from the

EMF facilities.

With the inclusion of calcium and potassium in the analysis of samples collected during Phase II

to assist in the comparison of results with potential source characteristic constituents, it appears
'̂.*-

that some of the elevated constituents in soils are attributable to the presence of phosphate ore
.-•.

mixed with native soils within the first mile of the northeast quadrant. Samples collected along ~"

the 45-degree and the 90-degree radials contained the greatest concentrations of phosphate-ore-"

related constituents. Samples along the 45-degree radial had, on the whole, less fluoride (highest

concentration 16,900 mg/kg) and total phosphorus (highest concentration 52,600 mg/kg) than the

90-degree radial samples (which contained a maximum of 27,200 mg/kg of fluoride and 84,900"

mg/kg total phosphorus).

The presence of polonium-210 in nine samples at activities above levels indicative of secular

equilibrium with uranium-238 suggests a stack-based emission source other than ore handling

emissions. These elevated levels of polonium-210 were most pronounced hi samples with a

"IB" suffix, and declined toward levels indicative of secular equilibrium with uranium-238 in

samples collected beyond this distance. The samples in which uranium-238, lead-210, and

polonium-210 were both in secular equilibrium and above representative levels suggest the

possible contribution of a source associated with ore handling.
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EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations

Beyond First Mile Along the 0-Degree Radial The distribution of constituents present

in excess of representative concentrations within the second and third miles was different than

that found within the first mile. Constituents which exceeded representative levels were

generally limited to the six EMF characteristic constituents plus copper. Characteristic

constituent concentrations dropped dramatically in miles 2 and 3. Cadmium, total chromium,

fluoride and vanadium fell below representative levels in mile 2. Total phosphorus, zinc, and

copper concentrations approached or fell below representative levels in mile 3.

The only radionuclide activity detected in the three samples analyzed from this radial beyond the

first mile was found in the sample from 2A (polonium-210 at 5.35 ± 1.92 pCi/g. All other

samples were nondetect. As shown in Figure 4.3-2, polonium-210 is in secular equilibrium with

lead-210 and uranium-238 in the sample from 2A. While the reported activity of polonium-210

may appear to exceed its reference level, this activity is within the uncertainty of the lead-210 /"~

activity, which is itself at representative levels. Lead-210 activities exceeded representative

levels in the samples collected at locations 000-2C and 000-3B.

Beyond First Mile Along the 23-Degree Radial, Similar to radial 000, constituents in

excess of representative levels beyond the first mile in radial 023 were generally limited to five

of the six EMF characteristic constituents (all but total chromium) plus copper. Fluoride dropped

below representative levels in mile 2; cadmium and zinc dropped below representative levels in

mile 3. Phosphorus approached its representative level at mile 3. Copper (33.6 mg/kg), iron

(20,000 mg/kg), and lead (39.9 mg/kg) concentrations were above representative levels in the

sample taken at 2A. However, the sample was taken in the vicinity of an active gravel pit, and

these results are not likely indicative of EMF influence.

Two soil samples collected within the 1- to 2- and the 2- to 3-mile segments along the 23-degree

radial were tested for radioactivity. The sample taken at 2B contained polonium-210 above its

representative levels at 5.02 ± 2.02 pCi/g; lead-210 was not detected. However, polonium-210 /
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Section 4 Nature and Extent of Constituents of Potential Concern

and lead-210 appear to be in secular equilibrium with uranium-238 in this sample, as shown in

Figure 4.3-3.

Beyond First Mile Along the 45-Degree RadiaL The EMF characteristic constituents

were present in all three of the 45-degree radial samples taken between 1 and 2 miles (2A, 2B,

and 2C). However, the concentrations were greatly reduced from those found within the first

mile (Table 4.3-3). The range of concentrations for the characteristic parameters was as follows:

cadmium (up to 12.7 mg/kg), fluoride (up to 1,300 mg/kg), total phosphorus (up to 2,960 mg/kg),

vanadium (up to 54.3 mg/kg), and zinc (up to 137 mg/kg). Arsenic, barium, beryllium, boron,

copper, thallium, selenium and silver, which were all above representative levels in the first mile

of this radial, were within their representative ranges in miles 2 and 3.

The only other parameter that substantially exceeded the representative level was lead (59.5(J)

mg/kg at 3A and 64.4 mg/kg at 3B). It is unlikely that the lead in these samples is attributable to,

emissions from the EMF facilities, because constituents that are more characteristic of EMF

potential sources than lead (e.g., total phosphorus) were not equally above their representative

levels in these two samples.

Polonium-210 was detected in one of the three samples collected in the 1- to 3-mile segment of

the 045 radial, but was within representative levels (2.76 ± 0.552 pCi/g) in this sample. The

three radionuclides were in secular equilibrium in the three samples collected beyond the first

mile along this radial. The actual values of lead-210 reported by the laboratory exceeded

representative levels in all three samples.

Beyond First Mile Along the 68-Degree RadiaL Similar to samples along the 45-degree

radial, the EMF characteristic parameters were present at above-representative levels in all

samples taken along the 1- to 3-mile segment of the 68-degree radial. This may be indicative of

higher windspeeds in this direction than in the directions of the 000- and 23-degree radials, along

which representative level exceedances did not extend as far. In addition to the six EMF

EMFdocsVForm RI.doc\Secl4_3.doc 4.3-11 EMF RI report
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EMF Remedial Investigation, Part II- Surface and Subsurface Characterizations

characteristic parameters, copper, lead, nickel and thallium were detected above their

representative levels in this segment of the radial.

Polonium-210 was detected in the 3B sample at 4.43 ± 1.88 pCi/g and lead-210 was detected in

the 2B soil sample at 8.09 ± 7.76 pCi/g. However, as shown in Figure 4.3-5, all three

radionuclides appear to be within secular equilibrium. The actual values of lead-210 in the

samples from location 2B and 3B exceeded representative levels.

Beyond First Mile Along the 90-Degree Radial The EMF characteristic parameters

were generally above representative levels in the samples taken in the 1- to 2-mile range of the

90-degree radial, indicating an EMF-related effect. The levels, however, were not significantly

elevated: cadmium (up to 9.8 mg/kg), fluoride (up to 1,460 mg/kg), total phosphorus (up to 3,190

mg/kg), vanadium (up to 37.4 mg/kg), and zinc (up to 124 mg/kg). Other above-representative

constituents included barium (235 mg/kg at 2A and 224 mg/kg at 2B) and lead (63.3(J) mg/kg at v.

2A). Barium is not associated with EMF-related materials. While lead is present in some

potential sources, it is not accompanied by other trace metals such as arsenic or silver as one

would expect if it were EMF-related.

In the samples collected in the 2- to 3-mile segment of the 90-degree radial, the EMF

characteristic constituents approached or fell below their representative levels. Polonium-210

was detected (3.29(J) ±1.53 pCi/g) in the one of the two soil samples, but below its

representative levels. As shown in Figure 4.3-6b, the three radionuclides are in secular

equilibrium in the samples collected from locations 2B and 3A.

Northeastern Quadrant Summary. Above-representative levels of trace metals, fluoride,

total phosphorus, polonium-210, lead-210, and uranium-238 were found in surficial soils within

the first mile of the EMF study area in the northeastern quadrant. Within this 1-mile radius,

concentrations generally declined with distance from the industrial operations areas of the plants.

With minor exceptions concerning zinc, no single EMF characteristic constituent exceeded its V^
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Section 4 Nature and Extent of Constituents of Potential Concern

representative level unless most or all of the others also exceeded their representative levels.

The EMF-related constituents appear to have been deposited together as part of a single

paniculate matrix, rather than as individual species.

The EMF characteristic parameters (which are not necessarily related to ore only) were detected

at some locations above representative levels in the area between 1 and 2 miles. Several metals,

lead, copper, and nickel were frequently detected in soil samples at above-representative

concentrations throughout the quadrant. These did not appear to be EMF-related unless linked

with the characteristic parameters. The EMF characteristic parameters generally fell below, or at

least approached, representative levels in the 2 to 3 mile segment of this quadrant.

With the exception of several samples within the 1-mile radius that appear to have been •:.

impacted by mechanical mixing, there appears to have been little to no EMF-related effect on ;j;

subsurface soils in this quadrant (i.e., subsurface soil concentrations were generally below ;..;

representative levels [Table 4.3-3]). Ji

There is a distinct constituent distribution pattern in the northeastern quadrant. As would be

expected with a wind-distributed depositional environment, the concentrations of site-related

paniculate are asymptotic in nature. That is to say, the highest concentrations were found near

the fencelines of the industrial operations areas of the facilities. These values declined *-

dramatically with distance from these fencelines.

The asymptotic pattern, with minor variation, holds true for the EMF characteristic parameters, as

illustrated by Figures 4.3-28 through 4.3-33 for cadmium, total chromium, fluoride, total

phosphorus, vanadium, and zinc. For each, there is a relatively smooth decrease from elevated

levels near the industrial operations areas to lower levels with increasing distance. Radionuclides

tend to follow a similar pattern, as was shown in Figures 4.3-2 through 4.3-6. An enrichment in

polonium-210 beyond levels associated with secular equilibrium with uranium-238 was observed

in samples collected approximately within the first one-half mile along several radials. This
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EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations

appears to indicate a secondary source (the FMC calciner scrubber stacks), in addition to ore

particulates, contributed polonium-210.

Figures 4.3-34 through 4.3-37 are bar graphs for selenium, lead, arsenic, and copper like those

plotted for the characteristic parameters. All of these elements are associated with EMF facility

activities and were found in the ore at concentrations above soil representative concentrations.

Hence, their presence in above-representative concentrations in soil samples taken near the EMF

facilities is not unexpected. However, in plotting their concentrations, no steady decline with

distance from the EMF facilities is seen. Rather, the values fluctuate over distance. This fluctuation

suggests that the concentrations measured beyond the area that appears to be associated with EMF

particulate deposition are likely due to sources other than releases from the EMF facilities.

Lead-210 activities (actual values) exceeded the lead-210 representative level in 11 of the 12

samples collected beyond the first mile in the northeast quadrant. Polonium-210 (a decay (

product of lead-210) also exceeded its representative level in 4 of these samples. However,

these radionuclides were in secular equilibrium with uranium-238 in all 12 samples. This

pattern, coupled with the absence of the major inorganic EMF-related constituents in this region,

suggests that the lead-210 is naturally occurring.

Lead-210 may have been slightly enriched in surface soils relative to uranium-238 through the

natural process of the decay of radon-222 migrating from underlying granitic rocks present

throughout the Bannock Range southwest and south of the facilities. Granitic rocks naturally

contain uranium-238 (and its daughters including radon-222) at activities ranging up to 7 pCi/g

(EPA, 1978a and 1978b). Uranium-238 daughters maintain an equilibrium except for gaseous

radon which migrates to the surface. The potential for radon and radon daughters to accumulate

in surface soils (due to occasional saturation or winter freeze conditions) was discussed with

leading academic researchers in environmental radon issues (Dr. Robert F. Holub of the U.S.

Bureau of Mines, CO; Dr. Steven Cherry of New Mexico Institute of Mining, NM; Dr. Bemie

Cohen of the University of Pittsburgh; and Dr. Linda Gundersen of the USGS in Reston, VA).
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These individuals agreed that such accumulation could occur. The representative levels for

lead-210 and polonium-210, daughters of radon, were derived by EPA using data from

subsurface soil samples. It is possible that these subsurface samples understate the

representative levels for these previously described factors. Further discussion of the deviation

of representative levels is presented in Section 4.2.1.

4.3.2.2 Southeastern Quadrant

The southeastern quadrant encompasses the 113-, 120-, 125-, 130-, 135-, 158-, and ISO-degree

radials. The samples along these radials have a suffix of 2 or higher because the first mile falls

within the Simplot facility boundaries. (Results of surface soil sampling performed within

facility boundaries are provided in Section 4.2). Discussion of constituent distributions within

the southeastern quadrant is presented by examination of sampling results along each radial

coupled with a discussion of local topography.

Along the 113-Degree Radial. There were three sampling points along the 113-degree '••'

radial at the northeastern base of the Bannock foothills along a railroad track (Figure 4.3-18a). -

Points 2B and 3A were just to the west and east, respectively, of a waste disposal site, unrelated ::

to the EMF facilities, with heavy metals contamination (lead) that is currently the subject of a

CERCLA study. The samples contained one or more above-representative level concentrations

of the six characteristic EMF constituents plus boron, copper, iron, lead, manganese, mercury;

molybdenum, nickel and thallium (Table 4.3-4). Cadmium, total chromium, copper, total

phosphorus, and zinc were above representative levels in all three samples, but concentrations

were nevertheless significantly below those generally detected in the northeastern quadrant. The

lower concentrations suggest relatively little EMF impact.

The 113(2A) soil sample contained 4.93 ± 2.34 pCi/g of polonium-210. Lead-210 and uranium-

238, based on their actual values, were in secular equilibrium with polonium-210. No

radionuclide analyses were performed on the samples collected at 113(2B), and no radionuclides

were detected at 113(3A). Using actual values, the three radionuclides were also in secular
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equilibrium in this latter sample. Lead-210 exceeded representative levels in both, and

polonium-210 exceeded representative levels in the sample from location 2A.

The 113-degree radial may be within the zone of easterly winds described in the discussion of

the 90-degree radial of the northeastern quadrant. As such, samples within the 2-mile segment

may have been influenced by deposition of ore from the former Simplot ore pile.

Along the 120- and 125-Degree Radials. One sample was collected along each of

radials 120 and radial 125. These sampling locations are in the northeastern portion of the

foothills south of radial 113 (Figure 4.3-18a). The locations are shielded from direct wind

contact from the operations area of the facilities by the hills to the west. The only constituents

detected above representative levels were cadmium, copper, total phosphorus and zinc (Table

4.3-4). Concentrations were only slightly above representative levels and as such suggest little

EMF impact relative to the northeastern quadrant. x~

Both lead-210 (6.67 ± 6.3 pCi/g) and polonium-210 (11.7 ± 4.66 pCi/g) were detected at station

120(2C). Uranium-238 was not detected. Station 125(3A) also had detectable levels of

polonium-210 (5.49 ± 2.28 pCi/g), but neither lead-210 nor uranium-238 was detected. The

three radionuclides were not in secular equilibrium in the sample collected at location 120-2C;

polonium-210 was enriched, and both lead-210 and polonium-210 exceeded representative

levels. The three radionuclides were in secular equilibrium in the sample from location 125-3A;

however, both lead-210 and polonium-210 exceeded representative levels.

Along the 130- and 135-Degree Radials. Sampling locations along radials 130- and 135

are on a ridge immediately east of the gypsum stack. Because the land surface rises steadily to

the south away from the facilities, the sampling locations are not shielded from the facilities by

intervening topography. Cadmium, copper, total phosphorous and zinc concentrations were

slightly above representative levels in all samples; manganese and thallium exceeded

representative levels in a few sporadic samples (Table 4.3-4). These results suggest relatively

little EMF impact. (~
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Polonium-210 was detected in two soil samples collected along radial 135 (6.15 ± 2.2 pCi/g at

135[2A] and 9.13 ± 3.89 pCi/g at 135[3B]). Lead-210 and uranium-238 were not detected

(Table 4.3-1). Two samples (2A and 3B) were not in secular equilibrium. Polonium-210 was

enriched in both and also exceeded representative levels in all three samples collected along the

135-degree radial. This suggests deposition from a source enriched in polonium-210 relative to

the other radionuclides.
*>

Along the 158-Degree Radial Offsite sampling along radial 158 began at the top of a

draw immediately south of the gypsum stack and continued first uphill (to 158[3A]) and then •-

along the back, or south-facing, slope (Figures 4.3-18a and 4.3-18b). Total chromium, copper,

iron, manganese, total phosphorus and zinc exceeded representative levels in several of the '
•?

samples; all other above-representative level concentrations were-infrequent and sporadic (Table

4.4-4). The relatively low concentrations of the constituents which did exceed representative

levels indicate minimal or no effect from the gypsum stack on the surficial soils along this radial.

Of particular note is that no fluoride concentration was above the representative soil levels. This

indicates that there has been no fluoride enrichment of the soil occurring in this area. .

Polonium-210 was detected above its representative level in two 158-degree radial samples

(5.74 ± 2.15 pCi/g in 158[2B] and 6.3 ± 2.89 pCi/g in 158[3B]). These measurements are not
\ •

high compared with the activities detected in the northeastern quadrant. Lead-210 was detected

in one sample (5.24 ± 5.14 pCi/g in 158[2B]). Uranium-238 was not detected in any sample

tested.

Based on actual values, both polonium-210 and lead-210 exceed representative levels in these

samples. The sample collected at location 3B is also enriched in lead-210 and polonium-210.

Along the ISO-Degree Radial Sampling locations along the ISO-degree radial lie

primarily upwind along the top of a ridge due south of the EMF facilities (Figures 4.3-18a and

4.3-18b). Copper, iron, lead, manganese, total phosphorus and zinc exceed representative levels
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in several samples along this radial; all other above-representative level concentrations are

infrequent and sporadic (Table 4.3-4). The relatively low concentrations of the constituents

which do exceed representative levels indicate minimal or no effect on the surficial soils in this

area from industrial operations at the EMF facilities.

Polonium-210 was detected above its representative level in the soil sample taken at 180(2B)

(7.5(J) ± 3.74 pCi/g) and at 180(3A) (5.79 ±1.11 pCi/g). Neither of the other radionuclides

analyzed was detected. The samples collected at locations 2B and 4A contained the three

radionuclides in secular equilibrium, with lead-210 and polonium-210 activities both exceeding

representative levels. The sample collected at location 3A was not in secular equilibrium, with

polonium-210 enriched and also above representative levels.

Southeastern Quadrant Summary. Enrichment of EMF-related parameters was

observed along the base of the Bannock Range in samples taken along the 113-degree radial. (

Aside from lead-210 and polonium-210, the remainder of the soil samples collected in this

quadrant showed no measurable EMF-related effect. Of specific interest, those sampling points

that were in a position to measure potential emissions and subsequent deposition from the

gypsum stack, particularly potential gaseous emissions of fluorides, did not show any indication

of enrichment. The enrichment of lead-210 and polonium-210 may be related to natural radon

decay, as was discussed in the summary for the northeast quadrant

Unlike the patterns found for the northeastern quadrant, bar graphs for selected constituents

detected in samples collected along the radials of the southeastern quadrant do not display, for

the most part, the asymptotic relationship of high concentrations near the source and declining

concentrations with distance (Figures 4.3-38 to 4.3-47). The only radial displaying this pattern

(113) is strongly linked to EMF influence. This further illustrates the lack of significant impact

the EMF operations have had on surficial soils in the southeast.
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The results of all subsurface sample analyses for this quadrant are in Table 4.3-4. These results

do not appear to be significant. They are either marginally greater than representative

concentrations or are not associated with EMF-related constituents.

4.3.2.3 Southwestern Quadrant

The southwestern quadrant encompasses the 203-, 205-, 225-, 230-, 240-, 248-, and 270-degree

radials. In Phase I, samples were collected along radials 203, 225, 248, and 270. Eight

additional samples were collected along the 205, 230, and 240 radials (and in some cases at

greater distances than during Phase I) during Phase II to further investigate results obtained

during Phase I.

As in the southeastern quadrant, the first sampling point in the southwest is over 1 mile from the
;jlZ-

designated center point of the sampling grid. Hence, all southwestern radials have a "2" or

greater suffix. The exception to this is radial 270, which runs in an east/west direction north of ^

FMC near 1-86.

Along the 203-Degree Radial Three sampling points were located along radial 203 (3 A;

3B, and 4A). See Figures 4.3-18a and 4.3-18b for locations. There has been a marginal EMF- !>

related enrichment of all three samples (Table 4.3-5), as determined by the presence of

constituents at levels marginally above representative levels. Ranges of these parameters were as

follows: cadmium (up to 5.9 mg/kg), total phosphorus (up to 1,640 mg/kg), vanadium (up to

36.7 mg/kg), and zinc (up to 90.3 mg/kg). The concentrations detected of both the characteristic

parameters and other elements were not great enough to be able to identify the potential source.

Beryllium, total chromium, copper and total phosphorus were detected above representative

levels in the 2 foot samples taken along radial 203 (Table 4.3-5). Since these are not

accompanied by other parameters generally associated with EMF activities, they are probably

unrelated to the site.
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Samples from locations 203(3A) and 203(4A) were analyzed for the presence of lead-210,

polonium-210, and uranium-238. Polonium-210 was detected in both samples (polonium-210:

7.35 ± 2.82 and 5.03 ±1.31 pCi/g, respectively; while uranium-238 and lead-210 were not

detected (Table 4.3-1).

The radionuclides in the sample collected at 3A were in secular equilibrium, and based on actual

values, uranium-238, lead-210, and polonium-210 exceeded representative levels. The

radionuclides in the sample from 4A were not in secular equilibrium, and polonium-210 was

both enriched and above its representative level.

Along the 205-Degree Radial During Phase II, three additional samples were taken

along the 205-degree radial (3A, 3B, and 4A). There is a faint suggestion of the suite of EMF

characteristic constituents in the 3A and 3B samples and possibly in the sample from location 4A

(Table 4.3-5). Constituents characteristic of EMF paniculate sources found in marginally above-

representative concentrations were fluoride (732 mg/kg at 3B) and total phosphorus (1060 mg/kg

at 3A and 1,520 mg/kg at 3B).

Several parameters were slightly above representative levels in the subsurface samples taken

along this radial (Table 4.3-5). Because of the lack of above representative levels of associated

EMF parameters, the presence of these parameters cannot be attributed to EMF activities.

Lead-210 (5.77 ± 1.35 pCi/g) and polonium-210 (1.59 ± 0.31 pCi/g) were detected in the 3B

sample but were not detected in the other two surficial samples. Polonium-210 was also present

in the 3B subsurface sample at a very low level (1.05 ± 0.547 pCi/g). The activity of lead-210 in

the 3B sample exceeded its representative level, and lead-210 was also enriched relative to

uranium-238 and polonium-210 in this sample.

Along the 225-Degree Radial Samples were collected along the 225-degree radial at

five locations (2A, 2B, 2C, 3A, and 3B). See Figures 4.3-18a and 4.3-18b for these locations.

The EMF characteristic parameters are present in all five samples at above-representative
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concentrations (Table 4.3-5). The range of concentrations was as follows: cadmium (up to 28.1

mg/kg), total chromium (up to 87.7 mg/kg), fluoride (up to 1,680 mg/kg), total phosphorus (up

to 4,860 mg/kg), vanadium (up to 95.8 mg/kg), and zinc (up to 209 mg/kg). Also at slightly

enriched levels were antimony (up to 43.2 mg/kg), manganese (up to 552 mg/kg), molybdenum

(up to 8.4 mg/kg), silver (up to 2.3 mg/kg), nickel (up to 20.4 mg/kg), and copper (up to

16.2 mg/kg).

Initial examination of the data for locations 2A and 2B suggested that the source might be either

precipitator dust or slag, but, as described below, a closer examination does not lead to this ;

conclusion. The location of this line of samples is south/southwest of the old pond area where

uncovered precipitator slurry pond IE and precipitator dust storage area 9S are situated. The

radial is also near the slag pile.

Because data on calcium and potassium were not available for these samples, identification

based only on major characteristic constituents was not possible. However, the radioactivity -^

results for samples from the 225-degree radial are not characteristic of slag. Slag contains

measurable levels of uranium-238 (22.1 ± 12.68 pCi/g to 30.7 ± 17.8 pCi/g in the slag samples

tested), whereas uranium-238 was not detected in the samples from the 225-degree radial (the

actual value reported—2.13 ± 3.82 pCi/g—was below the reporting limit of 5 pCi/g).

Polonium-210 was detected at 11.6 ± 1.85 pCi/g in the sample collected at 2A while the actual

value of lead-210 in this sample was 3.84 ± 7.04 pCi/g.

As shown in Figure 4.3-12, polonium-210 is enriched in this sample, and both polonium-210 and

lead-210 exceed representative levels (Table 4.3-1). The three radionuclides were in secular

equilibrium in the sample collected at location 2C, although lead-210 and polonium-210

exceeded representative levels. These radionuclides were not in secular equilibrium in the

sample collected at location 3B, with polonium-210 being enriched and also above representative

levels. Further examination of these data, combined with the emission characterization study,
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suggest a potential source other than slag or precipitator dusts. This analysis is presented in the

air modeling study (Part III, Volume 2 of the EMF RI).

Antimony (75.1 mg/kg at BS225[3B]),_boron (23.4J mg/kg at BS225[2C]), fluoride (848 mg/kg

at BS225[2C]), molybdenum (up to 6.4 mg/kg), and vanadium (46.4 mg/kg at BS225[2A]) were

the only parameters detected at concentrations above representative levels in the below-surface

samples along the 225 radial.

As described in Appendix M, Pond 4E received precipitator dusts and other phossy wastes

between 1967 and 1980, when it was dried and the dried material was sold. The area was used

occasionally between 1980 and 1982 to store waste materials. It is possible that dried waste

materials were locally distributed during the process of removing the dried materials from the

site. This might explain the cadmium concentration detected at sampling location 225-2A.

Along the 230-Degree Radial. During Phase II, three samples (3A, 3B, and 4A) were (

collected along a 230-degree radial, immediately southwest of the 225-degree radial samples

(Figures 4.3-18a and 4.3-18b). Several samples indicated possible EMF influence with slightly

above-representative concentrations of cadmium, fluoride, and total phosphorus.

Uranium-238, lead-210, and polonium-210 were within representative levels in the samples

collected at locations 3A and 4A. Lead-210 was above representative levels in sample 3B; both

lead-210 and polonium-210 were enriched in this sample.

Along the 240-Degree Radial. In Phase II, two samples were collected near Michaud

Creek along the 240-degree radial (Figures 4.3-18a and 4.3-18b). Cadmium, copper, total

phosphorus, thallium and zinc were marginally above representative levels.

Radionuclides were also within the representative range in the sample collected at location 3A,

while lead-210 exceeded representative levels in the sample from 3B.

Along the 248-Degree Radial. Two samples were collected along the 248-degree radial ~~

(Figures 4.3-18a and 4.3-18b). Sampling point 248(3B) is near Michaud Creek, and sampling V.
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point 248(4A) is approximately 0.67 mile to the west. Cadmium, total phosphorus and zinc

concentrations were marginally above representative levels, indicating a possible EMF effect.

The three radionuclides were in secular equilibrium, although both uranium-238 (4.58 ± 3.42

pCi/g) and polonium-210 (5.08 pCi/g ± 1.14) exceeded their representative levels.

Along the 270-Degree Radial. The northernmost samples collected in this quadrant

were along the 270-degree radial, which begins at the far northeastern portion of the FMC

property (near 1-86) and extends west to the Pocatello airport (Figures 4.3-18a and 4.3-18b).

Sampling point 270(1D) is located on a line due north of the FMC southwestern pond area,

between the drag strip and 1-86. There are a number of constituents present in this sample at

greater than representative concentrations (Table 4.3-5). The mix in constituents suggests an

EMF effect. Sample 270(2A) lies approximately 0.3 mile to the west of 270(1D), 0.3 mile due

north of the facility fenceline, and just to the north of 1-86 near a dirt road. The constituent

concentrations in this sample indicate a possible EMF influence, with above-representative

values of cadmium (8 mg/kg), silver (1.4 mg/kg), vanadium (36.5 mg/kg), and zinc (170 mg/kg).

Sample point 270(2B) is approximately 0.5 mile due southwest of 270(2A). It too is just north

of 1-86 and in an agricultural field.

In the 270(2C) soil sample, which was collected near the airport and northwest of 270(2B), the

following EMF characteristic constituents were present at above-representative levels: cadmium

(4.6 mg/kg), total chromium (55.8 mg/kg), fluoride (1,900 mg/kg), total phosphorus (1,610

mg/kg), vanadium (60.3 mg/kg), and zinc (77 mg/kg). While these concentrations do suggest

some EMF influence, they are only slightly greater than representative levels. Soil sample

270(3A) was taken just to the southwest (Figures 4.3-18a and 4.3-18b). Characteristic constituent

concentrations were within representative surface soil levels with the exception of concentrations

of total phosphorus (822 mg/kg) and zinc (74.7 mg/kg). This soil sample does not appear to have

been significantly impacted by EMF activities. The last soil sample taken in the 270-degree radial

series was 270(3B). No constituent detected in this sample was above the representative level
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except thallium. Hence, it can generally be concluded that there is no EMF impact in the vicinity

of this sample.

Three subsurface samples were taken along the 270-degree radial. They were 270(1D),

270(2A), and 270(3B). With the exception of antimony (52.9 mg/kg in sample 270[3B]),

calcium (75,800 mg/kg in sample 270[3B]), lithium (16.2 mg/kg in sample 270[3B]),

molybdenum (8.9 mg/kg in sample 270[1D]), and thallium (12.7 mg/kg in sample 270[3B]) in

soil sample 270(3B), no other constituents were above representative levels. This finding

suggests, as has been demonstrated before, that there is little-evidence of subsurface migration of

EMF-related constituents in the soils.

Uranium-238, polonium-210, and lead-210 were analyzed in five of the 270-degree radial surface

soil samples (ID, 2B, 2C, 3A, 3B) (Table 4.3-1). Radionuclides in all but the sample from

location ID were in secular equilibrium. Polonium-210 (8.87 ± 3.57 pCi/g) was enriched in this ,-

sample. Polonium-210 and lead-210 exceeded their representative levels in the samples collected v_..

at locations ID and 2C. Lead-210 also exceeded its representative level in the other samples.

Southwestern Quadrant Summary

With the exception of radial 270, the southwestern quadrant sample locations are upwind to

crosswind of the predominant wind patterns. There is, nevertheless, some indication of EMF

influence in the surficial soils. The concentrations of EMF-related parameters diminish with

distance from the site, as shown in Figures 4.3-48 through 4.3-57. There was no apparent EMF

effect on subsurface soil samples.

The 270-degree radial is north of the EMF facilities area and hence crosswind to partially

downwind. Above-representative concentrations of EMF-related parameters were detected in

the samples collected in the eastern portion of the radial (closer to the central portion of the EMF

facility). These concentrations diminished with distance to the west. There was no apparent

EMF effect on subsurface soil samples, indicating no vertical migration is occurring.
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The activities of lead-210 and polonium-210 (ranging between approximately 5 to 9 pCi/g) in the

samples collected in the southwest quadrant may be attributable to natural radon decay. The

soils in this area are underlain by rhyolitic volcanic rocks, which are comparable to granite in

chemical composition. As noted in the summary discussion for samples collected in the 2- to

3-mile segment of the northeast quadrant, both lead-210 and polonium-210 are decay products of

radon-222, which is emitted as a gas in the uranium-238 decay series. These radionuclides are

probably not EMF-related in these soils.

4.3.2.4 Northwestern Quadrant

Samples were collected along three radials in the northwestern quadrant: 293, 315, and 338

degrees. The northwestern quadrant is subject to evening breezes from the adjoining valleys as

well as winds generated during winter inversions that flow north to northwest across the study

area, in addition to the stronger predominant winds that blow from the southwest.

Along the 293-Degree Radial Soil samples taken within the first mile along radial 293

lie just to the north of the FMC ore pile and extend westerly to just north of the drag strip at 1-86

(Figures 4.3-18a and 4.3-18b). Four samples were collected in this area during Phase I. An

additional eight samples were collected in the same area during Phase n. These additional

samples were collected to estimate the variance of metals in the area after it was observed that

cadmium levels detected in some Phase I samples exceeded 100 mg/kg.

The results follow the trend seen in the samples collected in the northeastern quadrant.

Constituents in the "A" samples, which are located on the FMC property, were above

representative values, though activities declined significantly with increasing distance from the

facilities (Table 4.3-6). Constituents exceeding representative levels included: arsenic (up to

18.4 mg/kg at 1A), cadmium (up to 189 mg/kg at 1A03), total chromium (up to 608 mg/kg at

1A03), fluoride (up to 18,600 mg/kg at 1A03), lead (up to 109 mg/kg at 1A02), mercury (up to

0.69 mg/kg at 1A04), molybdenum (up to 19.1 mg/kg at 1A03), nickel (up to 124 mg/kg at

EMFdocs\Fonn_RI.doc\Sect4_3.doc 4.3-25 EMF RI report
September 1995



EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations c.
1A03), total phosphorus (up to 51,500 mg/kg at 1A02), potassium (up to 4920 mg/kg at 1A04),

selenium (up to 10.9 mg/kg at 1A03), silver (up to 108 mg/kg at 1A03), vanadium (up to 713

mg/kg at 1A03), and zinc (up to 1540 mg/kg at 1A03). Aluminum, barium, beryllium, boron,

calcium, copper, iron and manganese often exceeded representative levels but did not appear to

be EMF-related given their lack of correspondence with any of the EMF characteristic

constituents. The additional samples confirmed the presence of elevated cadmium

concentrations in the "A" and "B" areas.

With several exceptions in the "A" and "B" area, samples taken in the 2-foot horizon were at or

below the representative range. The above-representative samples did not contain elevated

concentrations relative to those detected in samples from overlying surface soils. Because they

are found in the area where road construction activities have taken place over the years, their

presence is probably due to mechanical mixing rather than leaching. s~

As expected, a similar pattern for radionuclides is seen (Table 4.3-1). The maximum activity

detected for polonium-210 was 26.1 ± 7.49 pCi/g at 1A03. Polonium-210 exceeded its

representative level in 7 of the nine samples collected within the first mile segment along the

293-degree radial. The maximum activity for lead-210 was 50.8 ± 24.5 pCi/g at 1A01; lead-210

exceeded its representative level in 8 of the 9 samples. Uranium-238 was also detected but less

frequently; the highest activity was 22.2 ± 5.25 pCi/g at 1A03. Uranium-238 exceeded its

representative level in 7 of the 9 samples. As summarized in Table 4.3-2, radionuclides in 4 of

the 9 samples collected within the first mile segment were not in secular equilibrium, with

polonium-210 being enriched in one and lead-210 enriched in 3 of these samples.

There is a slight indication of EMF influence in the soil samples taken within the 1- to 2-mile

radius (samples 293[2A], 293[2B], and 293[2C]) (Table 4.3-6). This indication is fainter in the

samples collected along the 2- to 3-mile segment of the radial, in which most of the constituents

are below representative levels. Only phosphorus and zinc continued to exceed representative /-~

levels, and generally by only a factor of two or less.
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Uranium-238, lead-210, and polonium-210 were in secular equilibrium in all three of the samples

collected within the 2- to 3-mile segment. Polonium-210 activities marginally exceeded

representative levels in the first two samples (2C and 3A), as seen in Figure 4.3-15c. Given

secular equilibrium and the marginal exceedance of representative levels, the polonium-210

activities in this segment are likely not EMF-related.

Radial 293 trends approximately east to west, along the northern boundary of the FMC facility.

The north to south distance between the facility boundary and the radial is fairly constant.

Concentrations of EMF-related parameters are much higher in samples collected in the east than

in the western segment of the radial that directly fronts along the facility. This suggests that the

source was in the eastern part of the FMC facility (such as the ore pile), and not in the western

portion of FMC or Bannock Paving.

The mix of inorganic constituents detected (arsenic, calcium, fluoride, total phosphorus, lead,

vanadium, and zinc, plus low potassium) is characteristic of phosphate ore. The elevated

lead-210 activity (50.8 ± 24.5 pCi/g) in the sample collected at 1A01, and the absence of secular

equilibrium with uranium-238 (9.81 ±1.15 pCi/g) is, however, uncharacteristic of ore. The

potential source of lead-210 is discussed in the air modeling study (Part HI, Volume 2 of this

report).

Along the 315-Degree Radial The southernmost sampling location along this radial is

south of 1-86 (Figures 4.3-18a and 4.3-18b). As expected, this sample contained elevated

concentrations relative to representative levels of ore-related constituents (Table 4.3-6). All six

of the EMF characteristic constituents exceeded representative levels in the first mile. Four of

them exceeded representative levels in the second mile, although by smaller margins. Total

phosphorus and zinc exceeded representative levels in the third mile, by still smaller margins.

There was some indication of EMF-related constituents in the subsurface soil sample collected at

the southernmost location (315[1A]), although no other subsurface sample collected along the
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radial contained above-representative concentrations of EMF characteristic constituents (Table

4.3-6). Some samples contained above-representative concentrations of individual parameters,

such as lead, total chromium, or zinc, but rarely in the same sample and not in association with

cadmium, fluoride, or total phosphorus. Hence, these are not considered EMF-related.

The activity of one or more radionuclide was elevated above representative levels in seven of the

nine samples collected along the 315-degree radial (Table 4.3-1). The radionuclides in samples

collected within the first mile (1A and 1C) were not in secular equilibrium, and polonium-210

was enriched in both. However, uranium-238, lead-210, and polonium-210 all exceeded

representative levels in the sample collected at location 1A, whereas only polonium-210

exceeded representative levels in the sample from location 1C (Figure 4.3-16a).

The three radionuclides were in secular equilibrium in the first six samples collected beyond the

first mile (2A, 2C, 3B, 3B01, 3B02, 3B03), but lead-210 was enriched in the seventh sample

(3B04). Lead-210 exceeded representative levels in the last two samples (3B03 and 3B04).

Lead-210 was not detected in the first two (2A and 2C), but the detection levels exceeded the

representative level. Polonium-210 marginally exceeded its representative level in the samples

collected at location 1C and 3B, as shown in Figures 4.3-16a and b.

During Phase I, an anomalously high polonium-210 activity (29.8 ± 15.5 pCi/g) was detected in

the subsurface sample taken at 315(3B). This was the only activity great enough to be detected

in the subsurface samples on this radial among the Phase I samples. During Phase n, four

additional samples were taken in the immediate vicinity of this sample to determine if the

previously detected polonium-210 activity was an outlier. No above-representative activities

were found in these samples (Table 4.3-1), and it can be concluded that the reported value of

29.8 pCi/g was probably due to measurement uncertainties.

Along the 338-Degree Radial The last radial in the northwestern quadrant is 338, which

runs along the western side of the Portneuf River (Figures 4.3-18a and 4.3-18b). The first
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Section 4 Nature and Extent of Constituents of Potential Concern

sampling point (1A) along this radial is just north of 1-86. This soil sample contained

above-representative levels of EMF-related parameters: aluminum (15,300 mg/kg), cadmium

(22 mg/kg), total chromium (90.7 mg/kg), copper (20.7 mg/kg), fluoride (2,600 mg/kg), lithium

(16.7 mg/kg), mercury (0.17 mg/kg), total phosphorus (3,880 mg/kg), nickel (21.9 mg/kg),

thallium (0.52 mg/kg), vanadium (97 mg/kg), and zinc (183 mg/kg). With several exceptions,

the concentrations of these constituents detected in samples collected further along the radial

decreased with distance from the site.

However, unlike other radials, five constituents did not fall below representative concentrations

in samples collected within the 2- to 3-mile segment of the radial. Sample 338(3B), the last

sampling point on the radial, contained above-representative concentrations of cadmium

(4.2 mg/kg), copper (13.8 mg/kg), fluoride (1,300 mg/kg), total phosphorus (1,530 mg/kg), and

zinc (81.9 mg/kg).

Four samples collected along this radial were analyzed for radionuclides. Uranium-238,

Iead-210, and polonium-210 were not in secular equilibrium in the first two samples (IB and

ID). Polonium-210 was enriched in both samples (5.46 ±1.17 pCi/g and 7.21 ± 1.32 pCi/g,

respectively), and lead-210 and polonium-210 exceeded representative levels in both samples, as

shown in Figure 4.3-17.

The three radionuclides were in secular equilibrium in the two samples collected beyond the first

mile (2B and 2C), although lead-210 and polonium-210 exceeded their representative levels in

the first sample and polonium-210 and uranium-238 radionuclides exceeded representative levels

in the second sample. It should be noted that sample location 338(2C) is within the Portneuf

River floodplain and, in fact, appears to be aligned with a former course of the river. It is also

near an active gravel pit. These observations, made subsequent to review of the sample data,

suggest that surface soil sample 338(2C) may have been influenced not only by fallout, but by

river siltation as well. The sample may also reflect emissions from the gravel pit, particularly if
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the gravels are derived from granitic rock which would be expected to contain higher levels of

uranium-238 than the surrounding loess or floodplain soils.

Subsurface sample constituent concentrations were generally below representative levels. The

one parameter that did not follow this pattern is fluoride, which has higher values with distance

(Table 4.3-6). Radionuclide activity was measured at three sampling points in the subsurface

(IB, ID, and 2C). No activity was detected above representative levels.

The enriched concentrations of fluoride in samples collected along the entire radial 338, along

with the presence of total phosphorus suggest a stack or vent emission as a potential source. On

the other hand, polonium-210 in the samples collected at locations 2B and 2C appears not to be

due to stack or vent emissions because it is apparently in secular equilibrium with uranium-238.

This is discussed further in the air modeling study (Part HI, Volume 2 of this report).

Northwestern Quadrant Summary. Examination of bar graphs for selected constituents

detected in samples within the northwestern quadrant shows a strong asymptotic relationship

along the 293- and 315-degree radials, which is comparable to the pattern found along the other

prevailing downwind radials in the northeastern quadrant (Figures 4.3-58 through 4.3-67).

However, as was discussed above, constituents detected in samples collected along the

338-degree radial show a less pronounced asymptotic pattern, suggesting a nonfugitive dust,

point or stack source.

Representative levels are seen in samples collected along the 293 and 315 degree radials beyond

2 miles from the facilities, except for the elevated activity of lead-210 in two samples from the

315-degree radial (3B03 and 3B04). This isolated occurrence of lead-210 and the absence of

other EMF-related constituents indicates that the lead-210 activities are not EMF-related.

Subsurface soils, with some exceptions in the "1 A" range of the 293-degree radial, do not appear

to have been affected by EMF activities. However, above-representative concentrations of

c
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Section 4 Nature and Extent of Constituents of Potential Concern

fluoride in many of the 338-degree radial samples are found in subsurface soils, including those

taken within the 3-mile segment from the facilities.

4.3.3 CONCLUSIONS

The greatest concentrations of EMF-related constituents are found within a 1-mile radius to the

immediate north and east of the operational areas, where windblown ore has accumulated over

the years. Most of this area is within FMC or Simplot property boundaries. These

concentrations generally taper off with distance to where they are either below or closely

approaching representative levels beyond 2 miles. This pattern is best illustrated by examining

EMF signature parameters.

Figure 4.3-68 displays cadmium concentrations both in plan view and using map-related

histograms. The histograms provide a schematic view of the data "looking" at the site from the

southwest (top part of the figure) and the northeast (bottom part of the figure). The map

illustrates the relatively low concentrations found in the southern quadrants (generally upwind)

compared with those in the downwind northern quadrants. The only noticeable excursions in the

south are those connected with the samples just to the south of the FMC pond area.

Figures 4.3-69 through 4.3-76 present the same views for total chromium, fluoride, total

phosphorus, zinc, lead, selenium, vanadium, and arsenic. Patterns similar to those seen in the

distribution of cadmium can be observed.

Radionuclides follow the same distribution pattern as the inorganic constituents. Where

EMF-related parameters were elevated, above-representative radionuclide activity levels were

also noted. Above-representative levels of radionuclides—most commonly lead-210 and/or

polonium-210—were detected in samples collected beyond the first mile segment of many

radials. As noted previously, these radionuclides were either frequently in secular equilibrium

with uranium-238 or not associated with other EMF-related constituents. The implication of an

EMF-related source, such as deposition from a stack emission, cannot be unequivocally
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dismissed in these cases. However, an enrichment through radon-222 decay is a plausible

explanation, as discussed previously.

Subsurface soils, with some exceptions in the area near 1-86, do not appear to have been

impacted by deposition of EMF-related constituents. The one exception is fluoride detected in

samples along the 338-degree radial, which appears at above-representative concentrations in

most of the subsurface soils out to the 2- to 3-mile range from the facilities.

Constituent concentrations distribution in samples collected along the 338-degree radial did not

show a pronounced asymptotic pattern as did the distribution along other downwind radials.

This is also the only radial that contained detectable activities of polonium-210 along its entire

length. One possible explanation is that the constituents detected in samples collected along the

outer reaches of the radial did not originate as fugitive dust.

•• • . CFurther evaluation of the surface soil data and their potential relationship to air emissions from

the EMF facilities are provided in the air modeling study presented in Part III, Volume 2 of this

report.

Revision to 1995 EMF Rl Report 4.3-32 EMFdocsVEPA_resp\ Revision
August 1996



Surface and Subsurface Characterizations
Tables for Section 4.3



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-1 .. i^ , •••;. ' '
Radiological Results for Surface Soil Sample-! (pCi/g)_ Tabk 4.3-1
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-1 (continued)

RadintoKical Results for Surface Soil Samples (pCi/R)

Tabk 4.3-1
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tbl Soil representative levels lov lcad-210. polnnium-2in. and uranium-238 are 3.03. 3.58, and 3.88 pCi/g. respectively.



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-1 (continued)

Radiological Results for Surface Soil Samples (pCi/g)

Table 4.3-1

Sulion in

2n.1.3A

205-3R

205-4A

225-2A

22V2C

225-.1B

2 30- 3 A

2.W-.1B

2.VMA

240-3A

240.JB

248-JB

210.111

270-2B

270-2C
2703A
270 .IB

291. IAOI

29 J. IA02

29.1 1A0.1

2V3-IA04

29.1. IBOI

S.mplr ID '"

SS2053A
BS2053AA
SS20V1B

BS20<3B
SS20S4AA
BS20MA
SS2252A
BS2252A
SS2252C
BS2252C

SS225.IBA
BS225.1B

SS2.WA
BS2303A
SS230.1B
BS2303B
SS2304A
BS2304A
SS2403A
BS240.1A
SS2403B
BS2403B
SS2483B
BS248JB
SS270ID
BS270ID
SS2702B
SS2702C

SS270.1A
SS270JB

BS2703BA
SS29.1I A 1
BS29.1I A 1

SS293IA2
BS293IA2

SSM3IA3
BS29.1I A3
SS293IA4
BS293IA4
SS293IBI
BS293IBI

l-Md-HO"'

Actllil V.lue
1 6

4.54
5.77

0.746
1.43
l.2fr
3.84

0.741
9.68
")43

2.95
495

0.546
1.06
4.92
39
2.69

1.24
3.31

0749
4.15
5.13
3.63
5.89
6.17
4.85
798
9.52
8.45
5.8R

2.37

50.8

7.83

23.2

7.71

41.4

7.42

18.3

1 88

352

0.74

Qualifier
l.l

I I

U
u
U

u
u

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u

u

<J

u

u

u

Artu.1 Vriix

-3.32

4.42
•0.264
O.M2
0.563

-3.2
-4.469

2.1

-3.6

-1.014

0291
3.SJ

-1.53
1.66

0.517
2 1 3

298

-2.2

I I I

106

-5.1
26..1

-1 14

8.8

21.5

5.6
1.12
19.8

Artml V.Ine
Plus Accuracy

6.52

7.12
1.756
2.218
1.957
10.88
5.951
17.26

9.5

2.106
1.829
6.31
9.33
3.72
1.963
4.49

532

9.46

1345

17.98

984
75.3
16.8
37.6

61.3

31
2.64
50.6

Potoitium-ZIO"'

Acttal Vilue
0387

0.432
1.59
1.05

0438

1.01
11.6
2.07
5.99
1.41

5.26
1.74

0848
0.724
3.34
1.06
1.33

0.665
2.24

0.117
2.32

0.922
508
1.44
8.87
3.37
2.9

7.55
3.35
1.99
1.4

19.9
241

20.3
1.65
26.1

0.843
108
1.17
12.7
1.01

Qualifier

U
U

u

1

VI

)

1

1

Actu»l V.Ine

0.052
0135
0969
0503
0.236
0.241
9.75
1.368
3.06
0.31
3.42
1.118
0.418
0.37
2.419

0.475
0.828
0.37
1.486
0.223
1.391
0.553
3.94

0.952
5.3
1.71
1.996
5.18

2.4%

1.13
0908
15.1

1.767
16.13
0.776
18.61
0.393
886

0.527
8.48

0.493

Actinl Vilue

Plus Accuracy

0722
0729
2.211
1.591
0.64

1.779
13.45
2.772
8.92
2.51
7.1

2.362
(.278
1.078
4.261
1.645
1.832
0.%
2.994

1.611
3.2«9
1.291
6.22
1.928
12.44

5.03
3.804

9.92
4.204
2.85
1.892
24.7

3.053
24.47
2.524

33.59

1.293
12.74

1.813
16.12

Actinl Vilot
1.46

0.17

1.61

1.33

2.95

1.16

2.13

0.795
3.34

2.85

0.01 1 1
1.07

1.2

1.05

0.7

0.45

1.12

0.8

1.04

- 2.05

0.89

0.88

4.58

1.14

1.46

0.223
1.32

2.77

1.79

1.97

2.5

9.81

1.81

11.4

2

22.2

2.71

15.34

0.84

9.41

QmlnVr
U

U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
I)
u
u
u
u
u
u

u

u

u

u

Actual V«|B«
Minus Acmrac;

007
-0.8
0.7

-0.11
0.12

-1.68
-1.585
0.04

-2.6489
-1.24

-0.93
-0.3
-0.47
-0.54
0.49
0.17
0.33
0.21
0.17

-0.3
1.15

-1.57

-2.3
-1.517

-2.18
-1.23
-1.32

-1.21

-0.53

8.66

0.87

7.99

1.11

16.95

1.07

12.82

0.11

6.56

Acltnl Vilw
PfasAenirKT

2.85

1.14

2.52

2.77

4.98

5.94

3.175

6.64

2.6711

3.38

3.33

2.4

1.87

1.44

1.95

1.43

1.75

3.89

1.61
2.06
8.01
3.1I5
5.22

1.963

4.82

6.77

4.9
5.15

5.53

10.96

2.75

14.81
2.89 '
27.45

4.35
17.86
1.57

12.26

(a) Sample IB numbering scheme: firsl row leiieis. "SS" 01 "BS". Hani for "surface soil1 (top 6") or "below-surface soil' (approximately two fret): first three numbers indicate radial in degrees (e.g.. -045" eqoals 45' radial): four* number indicates
milr Irom cenicrpoint *iihin which sample was cnllecicd; remaining leilers indicate where sample falls in sequence of samples collected alonf same radial within same mile (e.g.. sample with suffix "A" is closer to centerpoint than sample with suffii 'B").
Ihl S«l icpicseninlivr levels for lead-210. nnlonmm.2ln. and uranium-238 are 3.0.1. 3.58. and 3.88 pCi/|. respeclively.



Section 4 Nature and Extcnl of Constituents of Potential Concern

Table 4.3-1 (continued)

Radiological Results for Surface Soil Samples (pCi/g)

Table 4J-1

suiioo in

29.1 -1 BO l

10 1. 1 B04

29MB05

21?- Ill

29.I.2C

29J-3A
29J.JR

JI5-IA

3 15- 1C
3I5-2A

.ll.-i.2C

315-JB

.115 .18(11

315-3802

.115-1801

315-lBrn

.1.18- IB

.1.18- ID

.13R-2B
33S-2C

SSBKCDOI
SSDKGD02
SSBKGD03
SSBKGD04
SSBKCU05

Simple in '"

SS293IBJ
BS29JIBJ
SS29.MB4
BS29HB4
SS293IB5
BS293IB5
SS29.1ID
BS293ID
SS2932C
BS2932C
SS2933A
SS2933B
BS2933B
SS315IA
BS3ISIA

SS3I5ICA
SS3I52A
BS3I52A
SS3I52C
BS3I52C
SS3153B
BS3I53B
SS.1I5.1BI
BS3I53BI
SS.H53B2
BS3I53B2
SS3I53B3
BS3I53B3
SS3I53B4
BSM53B4
SS33RIB
BS338IB
SS3.18ID
BSJ38ID
SS3382B
SSJJ82C
BS3382C

SSBKGOOI
SSBKGD02
SSBKGD03
SSBKGD04
SSBKGD05

Actual Value
09(1

7 17

9.7
0.7
17.2

3.98

7.91

641
1.28

5.5
1.41

195
1.85

7.84

5.75

1.53

6.27

6.03

628
4.84

3.5
4.86

2.08

4.54

064
3.88

5.84

0.86

II
0.709
6.16

591
3.92

5.71

5.98

3.98

2.57

0.741
3.16

1 14
1.21

1 85

Qiulin.tr
U
u

U

u
u
u
u
u
u
u
u
u
u
u
u
u
VJ
u
u
u
u
u
u
u
UJ
u

u
u
u
u
u
u
u
u
u
u
u
u
u

l-e«d-2IO"
Artnil V«luc

Minus Accuracy
3.01

7.25

7.76

-2.76
-2.57

-4.11

-3.83
-3.12
-5.81
-4.56

-2.49

-1.92

1.277

•2.09
-1.06

3.87

-I.S9

-0.01

-3.5
-3.14
0.1 II

2.175
0453
0441

1.029

Actual Vitae
Plus Accuracy

4.93

12.15

26.64
10.72
18.43

6.67

6.65

702
9.51

20.24

5.55

8.92

2.883

9.85

12.74

18.13

973

11.97
11.46
8.28

1.371
4.145
1 827
1 979
2.671

Actual Value
2.21

0.624

7.73

0473
7.02

0.839

1.85

12.4

5.61

0.359
4.11

3.05
3.24

31.4

2.13

5.02

2.66

1.64

1.27

1.02

5.01

29.8

2.02

1.08

0.843
1.6

1.01

0.746
1.82

0.751
5.46

1.8
7.21

3.79

7.92

8.68

2.1
0.769

1.87

1.02

0.849
0.756

Qualifier

U

1

1

U

1
u
UJ
1
u
1
t

i

1

1

Aetna) V»l«

1.442
0.258
6.43

0.063
5.34

0.202
1.029

10.3
3.38

-0.182
3.01
2.079
1.91

27.24

0.51
3.49
0.67

0.988
0.741

-0.02
1.99

22.05
1.445
0.586
0.405
0.765
0.552
0.364

1.155
0.173

4.29
1.096
5.89

2.61
5.21
4.82
0.37
0421
1.257

0.615
0.438
049

Actual Value
Plus Accuracy

2.978
0.99

9.03
0.883

8.7

1.476
2.671

14.5
7.84

0.9
5.21

4.021
4.57

35.56
3.75

- 6.55
4.65
2.292
1.799

2.06
8.03
37.55
2.595
1.574
1.281

2.435
1.468

1.128
2.485
1.329
6.63
2.504
8.53
4.97

10.63
12.54

3.83
1.117

2.483
1425
1.26
1.022

Actual Value
0.98

1.93

5.33

0.92

3.9
0.64 1
3.92

3.3
2.78

1.73

1.63

3.87

0.437
19.5

1.81

2.76

2.62

0.578
1.32

1.76

1.5
1.19

1.25

0.68

0.54

0.78

2.19

0.74

1.28

0.06

1.97

1.07

2.62

2.97

3.45

6.79

0.262
1.13

0.65

1.163
III

Qualifier
U
U
u
u
u
u
u
u
u
u
u
u
V

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

u
u
u
u
u

Actual Value
Minus Accuracy

O.I

3.72

0.25

3.25

0.165
-0.05

0.24

-0.6

-I.I

0.24

•2.833
12.28
-0.63

-0.34
-1.692
-1.18
-0.14
-1.18
-1.06
-0.38
-0.25
0.08

-0.17
0.08

-0.94
0.18

0
-0.17
-1.59
-0.05

0.44

1.65

-1.608

0
-0.707

ACIOl Value

Fins Accuracy
1.86

6.94

1.59

4.55

i.in
7.«9

5.32

4.06

4.36

7.5
3.707
26.72

4.25

5.58

2.848

3.82

3.66

4.18

3.44

2.88

1.61

1
1.73

4.3
2.42

2.38

0.12

4.11

3.7J

5.29

646
11.93
2.132

1.3
3.033

(»> Sample ID numbering scheme: first row lellers. "SS" of BS". sland for 'surface soil" (lop 6") or "below-surface soil" (approximately iwo feet): first three numbers indicate radial in degrees (e.g.. '045- equals 45' radial): four* number indicates
mile liom cenlerpoim wiihin which sample was collecled; remaining Idlers indicate where sample (alls in sequence of samples collected along same radial wilhin same mile (eg . sample with suffix "A" is closer to centerpoinl than sample with suffix "B").
Ihl Soil lepiesenlalive levels for lead-210. polonium-210. ,ind uranium-2.18 are 3.0.1. 3.58. and 3.88 pCi/g. respeclivcly.



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.3-2
SECULAR EQUILIBRIUM RELATIONSHIPS OF RADIONUCLIDES IN SURFACE SOILS

STATION ED RADIONUCLIDES IN
SECULAR EQUILIBRIUM00

RADIONUCLIDES
ENRICHED RELATIVE

TO U-238

RADIONUCLIDES
THAT EXCEED

REPRESENTATIVE
LEVELS(b)

Northeast Quadrant: First Mile from Grid Origin
000-1A
000- 1C
023-1B
023- ID
045-1 A

045-1A01
045-1A02
045-1A03
045-1A04

045- IB
045- 1C
068- IB
068- ID
090- IB

090-1 BO 1
090-1B02
090-1B03
090-1B04
090-1 BOS
090-1 COS
090- ID

no
yes
no
no
yes
no
no
yes
no
yes
yes
yes
yes
no
yes
no
yes
no
yes
yes
yes

Po

Po
Po

Pb and Po
Pb and Po

Pb and Po

Po

Po

Po

UandPo
U, Pb, Po
Pb and Po

Po
U, Pb, Po
U, Pb, Po
U, Pb, Po
U, Pb, Po
Pb and Po
U, Pb, Po
UandPb
U, Pb, Po
Pb and Po
U, Pb, Po

none
U, Pb, Po
U, Pb, Po
U, Pb, Po

none
none

Pb.Po

Northeast Quadrant: Beyond First Mile from Grid Origin
000-2A
000-2C
000-3B
023-2B
023-3A
045-2A
045-2C
045-3B
068-2B
068-3B
090-2B
090-3A

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Po
Pb
Pb

Pb and Po
Pb

Pb andPo
Pb
Pb
Pb

Pb and Po
PbandPo

none

(a)

(b)
Uranium-238, lead-210, and polonium-210.
A radionuclide is listed as exceeding its soil representative level if the "actual value" reported was
greater than the representative level. Figures 4.3-2 through -17 show that the analytical
confidence interval for many of these cases extends below representative levels, indicating that
the activity may actually be less than the representative level.

EMFdociVForm_Rl.docVn>l432.doc EMFRJ report 1/3
September 1995



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.3-2 (continued)
SECULAR EQUILIBRIUM RELATIONSHIPS OF RADIONUCLIDES IN SURFACE SOILS

STATION ID RADIONUCLIDES IN
SECULAR EQUILIBRIUM'*'

RADIONUCLIDES
ENRICHED RELATIVE

TO U-238

RADIONUCLIDES
THAT EXCEED

REPRESENTATIVE
LEVELS*'

Southeast Quadrant
113-2A
11 3-3 A
120-2C
125-3A
135-2 A
135-2C
135-3B
158-2B
158-3B
180-2B
180-3A
180-4A

yes
yes
no
yes
no
yes
no
yes
no
yes
no
yes

Po

Po

Po

Pb and Po

Po

Pb and Po
Pb

Pb and Po
Pb and Po

Po
Po
Po

Pb and Po
Pb and Po
Pb and Po

Po
Pb and Po

Southwest Quadrant
203-3A
203-4A
205-3A
205-3B
205-4A
225-2A
225-2C
225-3B
230-3A
230-3B
23Q-4A
240-3A
240-3B
248-3B
270- ID
270-2B
270-2C
270-3A
270-3B

yes
no
yes
no
yes
no
yes
no
yes
no
yes
no
no
yes
no
yes
yes
yes
yes

Po

Pb

Po

Po

Pb and Po

Pb
Pb

Po

U, Pb, Po
Po

none
Pb

none
Pb and Po
Pb and Po

Po
none
Pb

none
none
Pb

U,Po
Pb and Po

Pb
Pb and Po

Pb
Pb

(a)

(b)
Uranium-238, lead-210, and polonium-210.
A radionuclide is listed as exceeding its soil representative level if the "actual value" reported was
greater than the representative level. Figures 4.3-2 through -17 show that the analytical
confidence interval for many of these cases extends below representative levels, indicating that
the activity may actually be less than the representative level.

EMFdocs\Fonn_RI.doc\TbM32.doc EMFRI report 2/3
Sepicmber 1995



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.3-2 (continued)
SECULAR EQUILIBRIUM RELATIONSHIPS OF RADIONUCLTDES IN SURFACE SOILS

STATION ID RADIONUCLIDES IN
SECULAR EQUILIBRIUM^

RADIONUCLIDES
ENRICHED RELATIVE

ToU-238

RADIONUCLIDES
THAT EXCEED

REPRESENTATIVE
LEVELS(b)

Northwest Quadrant: First Mile from Grid Origin
293-1A01
293-1A02
293-1A03
293-1A04
293-1 BO 1
293-1 BOS
293-1B04
293-1 BOS

293- ID
315-1A
315-1C
338- IB
338-1D

no
no
yes
yes
no
yes
yes
no
yes
no
no
no
no

Pb
Po

Pb

Pb

Po
Po
Po
Po

U, Pb, Po
U, Pb, Po
U, Pb, Po
U, Pb, Po
U, Pb, Po

none
U, Pb, Po
Pb and Po
PbandU
U, Pb, Po

Po
Pb and Po
Pb and Po

Northwest Quadrant: Beyond First Mile from Grid Origin
293-2C
293-3A
293-3B
315-2A
315-2C
315-3B

315-3B01
315-3B02
315-3B03
315-3B04

338-2B
338-2C

yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
yes

Pb

Po
Po

Pb
Pb
Po

none
none
Pb
Pb

Pb and Po
U, Pb, Po

(a)

(b)
Uranium-238, lead-210, and polonium-210.
A radionuclide is listed as exceeding its soil representative level if the "actual value" reported was
greater than the representative level. Figures 4.3-2 through -17 show that the analytical
confidence interval for many of these cases extends below representative levels, indicating that
the activity may actually be less than the representative level.

EMFdocs\FonnJU.doc\TO432.doc EMFRl report 3/3
September 1995
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-3 (continued)

Analytical Results for Surface Soil Samples - Northeastern Quadrant

Samp*, Id"

SS0231A
SS0231B
SS023IC
SS02310
SS0232A
SS0232B
SS0232C
SS0233A
SS02338A
Representative

S«.W'

SS0231A
SS0231B
SS0231C
SS02310
SS0232A
SS02328
SS0232C
SS0233A
SS02338A
Representative

S^td"'

BS0231A
BS0231B
BS0232A
BS0232B
BS0232C
BS0233A
BS0233B
Representative

Sample Id "'

BS0231A
BS0231B
BS0232A
BS0232B
BS0232C
BS0233A
BS02338
Representative

Aluminium

12.900 J
8.770 J
t.150
13.600
12.100
13.600
11.400
9.910
9.270
13,900

Magnesium

NA
NA
NA
NA
NA
NA
NA
NA
NA

22.000

Aluminium

11400 J
8770 J
8560
9900
9140

8150

8500
13.900

Magnesium

NA
NA
NA
NA
NA
NA
NA

22.000

Anllmony

13 1
146
4.1
6.6
4.1
4

15.4

4.8
4.2
14.3

MangftntBC

350
295
439
433
400
301
413
416
370
482

Antimony

12.3

21.5

81
4.2
12.2

48
4.3
14.3

Manganese

385
326
330
318
354
398
354
482

UJ
UJ
UJ
U
UJ
U
J
U
II

1

J
J

UJ
UJ
J
U
J
U
U

J
J

Arsenic

5
4.7
5.9
7 4
63
4.3
6 1
5.1
2.6
7.7

Mercury

008
0.09

0.15

0.07

0.1
0.07

0.1
015
009
0.16

Arsenic

5
34
8.7
45
5.8
9

1.2
7.7

Mercury

009
006
Oil
008
0.11

0.16

0.11

0.16

Barium

186
95.6

375
166
157

U 145
181
130
153

188.0

J
J
J

Molybdenum

5.9
5.3

U 2.7
2
1.2
1.3
1.2
1.4
1.2

2.15

Barium

148
124
188

U ISO
121
123
114

1(8.0

Mofybdenui

4.3
3.5
1.2
4.9
1.3
1.4
1.2

2.15

U
U
U
U
UJ
U
UJ
U
U

J
J

n

U
U
UJ
U
UJ
U
U

Beryllium

0.52

0.86

0.68

0.79

0.34

0.8
0.63

0.4
0.07

1.0

Nickel

22.9

19.2

17.2

14.3

12.6

11.8

12.8

11
9.8
1S.J

Bofyflhnn

0.58

0.48

0.29

0.7
0.31

032
0.07

1.0

Nickel

8.9
9.1
12.5

9.8
12.1

10.2

11.1

1S.5

Boron

5.8
32

U 2.47

J 4.1
7.3

J 2.8
7.3

UJ 3.8
UJ 6.4

12.8

Orthophoaphata

6.7
8

10.3

12.3

39.6

10.6

6.2
19.2

9
3.7

Boron

8.9
2.4
3.9

J 1.9
3.7

UJ 4
UJ 35

12.8

Orthophosphate

18
2.3
08
0.5
37
1.1
0.5
J.7

Cadmium

36.6

43.5

16.9

97
4.9
4.5
2.4
064 U
0.49

1JJ

Total Phoaphonia

11700
11400
5110

2440
1910

1840

1120

782
745
872

ddmtum

2
0.83

\2
0.39

0.99

0.28

0.27

1.9

ToW Phoaphonia

944
543
607
539
584
464
496
672

Calcium

NA
NA
NA
NA
NA
NA
NA
NA
NA

75.100

Potnaftim

NA
NA
NA
NA
NA
NA
NA
NA
NA

3,562

Cardum

NA
NA
NA
NA
NA
NA
NA

75,800

Potanhmi

NA
NA
NA
NA
NA
NA
NA

3.5S2

Chromium

73.9

87.5

48.9

34.4

28
30.7

19
17

13.3

27.i

Sahmtum

1.1
2.6

0.59

3.1
0.99

1.7
0.87

\2
3-2

3.09

Cttranhni

12.4

9.7
16

18.3

15.6

15
15.1

27.5

Selenium

0.29

0.25

0.86

4.6
1.5

0.84

0.3
3.0$

J
J

i

U

U

n
J
R

I

U
U

U
U

Cobalt

22
2.5
4.8 U
5.5
4.2
6.3
4.2
7.6 U
72 U
7.6

Silver

2.7
2.5
1.5 J
1.3
1.2 J
0.9
1.4 J

0.84

1.5
1.9

Coben

3.5
3.5
3.7
6.3 U
4.1
8.3 U
7.6
7.6

Stvac

0.65

0.3S

1.9 J
1.1
12 J

0.98

0.78

1.8

Copper

19.9

164
18.5

14.2

33.6

13.4

13.7

13
10.8

12.8

Suffete

NA
NA
NA
NA
NA
NA
NA
NA
NA
NC

Copper

10.2

8.1
8.3
8.7
8.5
It
9.3
12.9

Surtat.

NA
NA
NA
NA
NA
NA
NA
NC

Ftuortde

3.420
2.500
1.590
1280

528
708
468
388
448
600

Thallium

0.26

0.42

0.31

02 J
0.15

0.2
0.15

0.1
0.13

0.27

Fluoride

600
375
380
483
383
390
510
600

Thamum

0.11

0.09

0.13

0.1
0.16

0.07

0.06 UJ
DJ7

ton

11,300 J
9.530 J
14.400
14.300 J
20.000
13.300 J
13.700
10.500 J
11.400 J
14,400

Vanadium

133
124
68.1

45.2

27.4

38.1

23.8

24.9

22.5

4S.4

Iron

12400 J
11200 J
11800
10160 J
12000
13300 J
11600 J
14,400

Vanadkan

34.7

27.7

27.8

24
23.7

25.7

27.1

45.4

Lead

132
32.3

19.3

30.7

39.9

25.9

17.5

20.5

19.3

29.1

•Ont

267
307
148
117
135
91.3

72.8

57.9

50.3

52.8

Lead

7.5
4.*
6.4
14.6

11.5

14.3

11
29.1

Zinc

54-2

392
34.1

34.5

41.7

39-2

524

J
J

J
J
J
J
J

J

J
J

J
J
J
J
J
J
1

J
J

Table 4.3-3

UrMum

TT5
7

15.3

15.4 J
10.8 J
17.8 J
12.3 J
13.2 J
12.4 J
16.1

UtMum

12.9

10.2

10.3 J
139 J
10.4 J
12.5 J
9.8 J
16.1

Notes:
Results in mgAg.
NA - Not analyzed
NC • Not calculated
U - Not delected
J - Estimated value
R - Rejected value.

(a) Sample ID numtwring scheme: (irsi row letters. 'SS' or 'HS'. stand lor "surface soil' (top 6') or 'below-surface soil' (approximately two feel); firsi three numbers indicate radial In degrees (e.g.. -045m equals 45' radial): fourth number
indicates mile irom centerpoini wiih.n which sample was collected: remaining letiets indicate where sample falls in sequence of samples collected along same radial within same mile (e.g.. sample with suffix 'A' Is doser lo centerpoint than
sample wilh suH!« 'B').

EHFRIirfMi 1*

I'-" 7L"



Section 4 Nature and Extern of Constituents of Potential Concern

Table 4.3-3 (continued)
Analytical Results for Surface Soil Samples • Northeastern Quadrant

dfchim Coppar

Table 4.3-3

UMum

SS045IA
SS0451AI
SS0451A2
SS045IA3
SS045IA4

SSO451B
SS045ICA

SS0451D
SS0452A
SS0452B
SS0452C
SS0453A

SS0453B
Representative

Sample Id'"
SSO45IA
SS0451AI
SS0451A2
SS045IA3
SS0451A4

SS0451B
SS0451CA

SS0451D
SS0452A
SS0452B
SS0452C
SS0453A

SS04538
Representative

Sample Id'"
BS045IA
BS0451M

BS045IA2
BS045IA3
BS045IA4

BS045IB
BS045ZA

BS0452B
BS0453A
BS04538

Notes:
Results in mntcg.
NA • Not analysed.
NC • Not calculated
U • Not delected
J - Estimated value.
R - Rejected value.

13200 J
13600
14900
13400
13100
12400 J
10400
9300
13700
132OO
13800
17100
10900
13.900

Maonnlum

NA
9590
5020
4020
9690
NA

9040
NA
NA
NA
NA
NA
NA

22.000

Aluminium

9670 J
10900
12300
17300
6690
12600 J
11900
9110
12300

9300
13.900

13?
4.t
4.1
4

42
12.6
4.6
5.2
5.3
3.8
4

4.3
4.1
14J

Manganeai

288
287
251
279
314

302
292
399
277
361
571

409
422
462

Antimony

11.3
4.5
4.5
4 4

4.3
13.9
4.3
4.4
4.4

4.9
14.3

UJ
U
U
U
U.

UJ
UJ
J

U
U
U
UJ
UJ

t
J
J
J
J

J
J
J

J

UJ
U
U
U
U.

UJ
U
U
UJ
U

9.3
98
136
16.7
8.4
5.4

52
3.1
1.3
3.6
28
3

2.7
7.7

Mercury

0.07
018
0.33
1.2

0.19
0.08
0.33
006
012
0.12
0.11
0.15
022
0.16

Ar«n,c

7
5

5.1
4.9
58
4.6
7.5

0.79
36
2.8
7.7

325
151
770
224
169
144
UB
131

U 160
U 145

157
185
173

10.0

J

J

J
.1

1.6

0.93
1.3
1.4

0.76
NA
0.66
0.39
079
0.95
0.94

0.5
0.68
1.0

Mor̂ num Mel..

125
U 5.1

U 11.5
14.6

U 2.6
67

U 2.1
2

3.3
1.1
1.1

U 1.2
U 1.2

2.15

Barium

162
140
168
154

87.4

193
175

U 157

186
U 164

186.0

U
U

U
U

U
U
U
U
(1

J

J

J

72.3
45.2
81.9
96.3
41

26.7

19.8
14.2
16.2
11.2
14.5
12.8
11.8
15.5

B̂ Dlun,

0.4
0.58
0.64
087

043
0.68
0.57

0.81
059
0.73
1,0

2.9
29.7

513
38.4

17.9 J
2

15.8
3.8

J 59
J 4.6

6.5
U 147
U 1.8

12.8

. Orthophoaphale

65.1
1.11
75.4
21

10.4
10.2
98
4.5
9.9
11.6
11

12.3
U 12.2

3.7

Boron

0.78
8.6 U
144 U
32.2
88 J
5.5

UJ 26
J 38
U 1.19
J 4.2

12 J

112
65.6
108
163
62.8
38.7
202 J
6

12.7
2.3
10.2
2.8
1.5
1.9

Total Phosphorus

40400

15900
40000
52600
16900
19100
10100
1680
296X1
1010
2030
1000
778
672

Cadmium

0.8
0.61

2
4.3
0.39
2.6
0.5
0.34
0.74
0.36 U
1.9

NA
80300
113000
141000
84100

NA
51800 J

NA
NA
NA
NA
NA
NA

75,800

PotMhrm

NA

3530
4370
4180
3240
NA
NA
NA
HA
NA
NA
NA
NA

3,582

Cafctum I

NA

46700
88400
35000
32600

NA
NA
NA
NA
NA

75,800

243 J
190
404

443
136

96.8 J
57.3
27.6
51.6
26.2
35.6
26.8
25.8
27.5

Solenlurn
4.1
34
6.6
6.6
2

2.5
1.6
1

2.6 U
2.5 U
0.5
027 U
029 U
3.05

Chromrum

11 J
15.4
19.7
29.2
9.8
16.6 J
194
18.9
17.9
16

27.5

35
4.4
2.8
1.9
4.2
2.6
4.4
5.7
6.5
6.3
6

6.2 U
5.7 U

7.6

snwr
6.6
2.9
5.3
8.1
3 U
3

0.9S U
1.4

1.5
1.1
1.1

•0.57 J
0.14 UJ
1.0

Cobalt

2
5.3
5.7
6.8
4

4.4

6.6
7.2
5.8 U
8.2 U
7.8

477
29.4 J
56.9 J
64.7 J

26.5
225
17.9
12.5
16.3
13.1
15.5
15.7
13.5
12.6

Sutrata
NA

9730
20 U
160
20 U
NA
NA
NA
NA
NA
NA
NA
NA
NC

Coppar

92
7.8 J
10.5 J
15.5 J
72
11.3
10.8
9.1
12

11.8
12.6

9880
6020
12600
16900
5350
31X
2820
765
1300
510
783
510
475
600

ThalSum

077
1 J

1.93 J
3 J
1

0.42
72 U

0.19 J
0.23
0.09
012 J
0.1 U
0.1 U
0.27

Fluoride
533
470
610
990
470
458
448
358
413
395
600

12200 J
10700
11500
8720
10900
10200 J
10400 J
11400
18100 J
12200 J
13900
16800
14100
14,400

Vanadkim
425
222
463
559
180
167
82

387
53.4
32.3
54.3
32.6
29.1
4S.4

km
12400 J
11900
12000
15400
8620
13500 J
12200 J
14700 J
14200
9430 J

14,400

95
45.1
B9.5
57.3
29.3
27.6
17.1
82.7
31.4
16.5
302
59.5
64.4
29.1

Zhe
735
497
008
1220
452
283
180
81.1
137
78.8
113
82
«OJ
SJJ)

Laad

8.1
7.73
8.2
11.3
8.4
7.5
13.9
12.7
55.1
14.8
29.1

J

J

J
J
J
J
J

J

J
J

J

J
J
J
J
J

9.8
12.8
10.1
9.3
11.3
11.7
13,4
12.1 J
19.2 J
15.6 J
13.8 J
20.7
1M
16.1

UMum
11.7
10.7
13

18-2
e.e
15.7
17.1 J

11.8 J
15.5
14.3 J
16.1

(a) Sample ID numbering scheme: fkst row letters. 'SS' or 'BS'. stand for 'surface soil' (top 6') or 'below-surfacs soil' (approiimately two feet): first three numbers Indicate radial in degrees (a.g.. -O45- equate 45- radial): fourth number
indicates mile Irom centerpoint within which sample was collected: remaining loners indicate where sample tails in sequence ol samples collected along same radial within same mile (e.g.. sample with sutfii 'A' Is closer to centerpoinl
sample with suffix 'B').

to centerpoint than



Section 4 Nature and Extent of Constituents of Potential Concern

Sample M "'
BS045IA
BS0451AI
BS0451A2
BS0451A3
BS0451A4
BS0451B
BS0452A
BS0452B
BS0453A
BS0453B
Representative

Samp**'"
SSOS61A
SS0681B
SS0681C
SS06810
SS0682A
SS0682B
SS0682C
SS0683A
SS0683B
Representative

Sample Id"'
SS0681A
SSO68I8
SS0681C
SS06BIO
SS06B2A
SS0682B
SS0682C
SS0683A
SS0683B
Representative

Semphld'"
BS068IA
BS0681B
BS068IC
BS068ID
BS0682A
BS06B2B
BS0682C
BS0683A
BSO683B
Representative

NA
16600
12700
11000
10800

NA
NA
NA
NA
NA

22.000

Aluminium
16900
12000 J
10800 J
9860
11300
14600
12600
11600
13100
13.900

Magnesium
NA
NA
NA
NA
NA
NA
NA
NA
NA

22,000

Aluminium

13900
8700 J
7290 J
8540
10200
10100
9140
10400
11100
13.900

366
360
296
418
250
401
311
469
389
236
482

An,.mony
6.1
19.1
21.2
14

17.4
42
14
3.9
4

14.3

Manganese
391
213
322
337
504
499
598
438
484
482

Antimony
?T4
7.2
18.5
9.8
12.1
4.8
14.3
45
4.2
14.3

J
J
J
J

J

UJ
UJ
UJ
J
J
UJ
J
UJ
UJ

J
J
J
J
J

J

~uT~
UJ
UJ
j
j
UJ
J
UJ
IM

Mercury

0.07
0.05 U
0.11 U
0.08 U
o.or u
0.1
O i l
0.14
02 U

0 15
0.18

Arwnle
7.6
3.3
3.9
4

3.8
3.3
2.3
3.1
3.5
7.7

Mercury 1
024 U
0.06
0.1

0.12
0.14
005 U
0.14
014 U
0.05 U
0.16

Arsanlc

3.2 U
37
4

3.5
2.3
3.6
2.4
39
4.7
7.7

4
1.5
1.5
1.5
1.4
5.1
3.6
2.2
1.3
1.6

2.15

Barium

288
157
155
247
160
184
159
186
161

1M.O

1.7
8.2
5.9
4.9
3.8
1.2
1.3
1.1
1.1

2.15

Barium
128
86.4
287
153
166
161
151
200
160

188.0

Table 4.3-3 (continued)

Analytical Results for Surface Soil Samples - Northeastern Quadrant

,„, H)ckel Ortnophosprurla Total Phoephorut Potanlum Sotenlum Saver

U
U
U
U
U
U
U
U
U
II

J
J

J

m

U
U
U

UJ
U
u
11.1

J
J

J

10.6
12

12.5
16.2
9.3
10.4
11.9
8.8
11.6
10

15.5

Beryllium

1.3
0.89
0.08
041
068
0.49
1.2

0.46
0.54
1.0

Nickel

25.6
384
12.4
18.1
16.3
IB

149
12 .

14.5
15.5

Beryllium
1

0.36
0.11
038
0.75
0.32
0.82
061
049
1.0

2.7 622
0.7 598
20.2 779
3.4 1950
2.t 570
47 1040
06 4«4
0.7 447

U 0.5 U 454
0.5 474
3.7

Boron

3.9
4.6

U 8.8
5.1
6.9
5.5
6.6

U 3.85
6.7
12.8

Orthophoaphete

24.9
39.4
35.3
11.6
8.7
10
2.1

U 25.2
18.8
3.7

Boron

4.3
2.4

U 4
3.6
5.4
2.5
4.2

U 1 18
3.5
12.8

677

Cadmium
29.4 J
59.3
10
8.3
73
5.2
3.9
2.9
4
1.9

Total Phoaphoru*

17600
28100
3970
3280
2580
2300
1320
1420
1930
671

Cadmium
4.4 J
0.5
1.5

0.38 J
0.38 J
0.42 J
0.34 J
0.4
0.48 J
1.9

NA
2180
3020
4430
1510
NA
NA
NA
NA
NA

3,562

Catetum
NA
NA
NA
NA
NA
NA
NA
NA
NA

75,800

Potaaahim
NA
NA
NA
NA
NA
NA
NA
NA
NA

3.582

Cafcfcim
NA
NA

. NA
NA
NA
NA
NA
NA
NA

75,800

1.3
0.73 U
0.7 U
1.3 U

0.57 U
028 U
1.5 U
V» U

029 U
1 U

3.05

Chrcmtan
141 J
199 J
20.2 J
54.8
32.6
38.9
28

23.9
31.7
J7.S

Seamlum
3.1 U
2.8

0.39 U
0.71
0.38
1.6 U
0.8
1.5
1.7 U

3.05

Cfirofflfum
49 J
8.2 J
6.3 J
162
16.2
20.8
13.1
17.5
21.3
27.S

0.88
0.35 UJ
0.34 U
0.34 UJ
0.33 U
0.58
1.8
1.5

0.89 J
1.5
1.9

Cobalt

3.9 UJ
2.2
1.9
4.4
5.2
4.9
8.5
6.2 U
4.5
7.8

SW
2 U

4.3
1.1
2.1
1.5
1.4 U
12

0.92 J
1.3 U
1.9

Cobalt

3.6 UJ
4.5
0.96 U
4.6
5.3
3.5
4.3
S.5 U
4.5
7.6

SuKata

NA
3320
240
1390
20 U
NA
NA
NA
NA
NA
NC

Copper
257 J
31.3
13.2
14.4
15.3
14.3
14.9
14.7
18.3
12.6

SuXato
NA
NA
NA
NA
NA
NA
NA
NA
NA
NC

Coppa.
15.4 J
10

11.4
7.5
13.7
9

fcfl
11.2
B4J
lit

medium

0.81
0.35
0.53
0.21
0.09
0.1
01
0.11
0.11
0.27

Fluoride

4780
8730
1040
1180
913
885
490
670
618
600

ThafJum

0.63
0.37
0.15
023
0.33
0.18
0.12
0.1
0.15
OJ7

FUnrMe

953
4O5
310
470
388
363
237
360
393
000

Vanadium
"U 41
J 21.3
J 23.8
J 41.1

14.7
35.1

J 27.9
J 25.S
U 26.6

28.7
45.4

Iran

15900 J
11600 J
10700 J
12800
13300
15100
13900
15900
19000
14,400

Vanadajm

183 J
257
85.4

J 25.4
J 51.3

38.3
UJ 47.4
UJ 32.7

27.5
45.4

km
14100 J
12500 J
7960 J
11400
12800
11800
11000
13200
12400
14.400

Zinc

47.2
482
57.9
88.4
31.3

41.1
36.3
50.1
38.1
5ZJJ

Law)

292
81.3
10.9
39.4
18.7
17.7
23.7
S8.7
24.4
29.1

Zaw
329
538
123
114
112
101
91.3
949
104
53-»

Lead
23.4
8.1
39
32.4
20.8

5
10.1
19.1
8.3
29.1

J

J

J
J
J
J
J
J
J
J
J

J
J
J

J

J

J
J
J,
J
J
J
J

J

Table 4.3-3

UMum

142
9.1
10.9
13.5
12.9
14.6
16.9
16.1
13.3
le.i

Urhtum

14.2
20.3
9.5
14.4
12.5
10.7
11.3
14.8
12.7

J
J

J

J
J

J

Notes:
Results in mo/kg.
NA • Nol analyzed.
NC - Not calculated
U • Not detected
J • Eslimaiod value.
R • Rerecled value.

(a) Sample ID numbering scheme: lirsl row tellers. 'SS- or 'BS'. sland lor 'surface soil" (lop 6') or "below-surface soil' (approximately two lest); lire! three numbers Indicate rarjal in degrees (e.g., -04S' equals 45' raoSal): fourth number
indicates mile from cenlerpoinl wilhin which sample was collected; remaining letters indicate where sample (alls in sequence ol samples collected along same radial within same mile (e o sample with suHix 'A' is doser to centeroolnt tnan
sample wilh suffix 'B'). *



Section 4 Nature and Eitenl of Constituents of Potential Concern

Table 4.3-3 (continued)

Analytical Results for Surface Soil Samples - Northeastern Quadrant

Sample Id"'

BS068IA
BS0681B
BS068IC
BS068ID
BS0682A
BS0682B
BS0682C
BSOS83A
BS0683B
Representative

Semple Id '"

SS090IB
SS0901BI
SS0901B2
SS0901B3
SS090IB4
SS090IBS
SS0901C
SS0901C5
SSO9010
SS0902.A
SS0902B
SS0902C
SS0903A
SS0903B
Representative

™*

SS090IB

SS090IB1

SS090IBJ
SS090IB3

SS0901B4

SS090IB5

SS090IC
SS090IC5

SS0901D
SS0902A

SS0902B

SS0902C

SS0903A

SS0903B

Magnesium

NA
NA
NA
NA
NA
NA
NA
NA
NA

22.000

Aluminium

8710

10400
7660
8030
9570
15500
13500
9990
13200
11000
18900
14000
14600
15100
13.900

MaQneslum

NA

11600

4910

3810

3600

7760

NA

6310

NA

NA

NA

NA

NA

NA

Mengn*»

398
343
267
420
391
303
365
403
349
482

Antimony

4.1
4.5
4 2
3.8
4.1
5.1
6.8
81
4.1
11.2

4
4

4.1
4.3
14J

MflngBnvM

125
353
145
144

169

294

355

345

328

484

895

438

446

481

J
J
J
J
J

J

U
U
U
UJ
U
UJ

U
U
J
UJ
UJ
UJ
U.I

J
J
J
J

J

Mercury

0.21
0.07
0 13
0.1
0 17
0 18
0.11
0 18
0.07
0.16

Arsenic

9 1
5.2
12.2
15.3
98
4 1
45
3.7
28
3.2
4.6
S

4.2
4.3
7.7

Mercury

0.4S

0.1
0.68
0.43
0.45
0.3

0.14

0.23
009
0.11
0.11

0.1
0.1

0.05

Molylxfenum

U 2.1 U
4.3 U
5.4 U
4.5
4.5
1.4 UJ
1.2 U

U 1.3 U
U 1.2 UJ

2.15

Barium

296
120
242
139
340

J 171
559

J 160
153
235
224
174
179
175

1W.O

Molybdenum

H6
U 1.5 U

12.8
U 143
U 9.9 U
U 17 U

3.8
U 1.3 U

2.1
4

1.1 UJ
1.1 UJ
1.2 UJ

U 1.2 UJ

Nickel

167
8.8
52
12.8
15.1
11.7
10.3
11

12.4
15.5

Beryllium

18
0.64
14
1.6
1.4

0.96
1.3

0.57
0.96
0.4

0.87
0.54
0.69
0.64
1.0

Nickel

67.6
17.2
71.4
99.4

72.8
21.8
332
13.3
12.7
165
16.1
12.9
13.2
14.5

Orftophc^url.

5.2
3
1.3
0.5
2.8
0.8
17

U OS
0.5
3.7

Boron

J 24
11.4
27

774
363
252
4.1
11.6

J 8.3
6.4
4.6
5

5.8
4.5
12JJ

154
8.5
347
204

15.6
13.5
33.4

11.8
126
4.9
10
13
6.6
24

ToW Phosphorus

2320
610
907

U SOS
580
507
361
431
625
672

Cadmium

UJ 78.4

U 7.B
U 78.5

87.4

72.5

14.5

J 29
4.5

J 5.5
9.8
33
2.1

0.92
4.3 J
»

Total Phosphorus

52400

6510
76600

84900

72200

9590
20400

2760

4560

3190
1260
1140
819
896

Potassium

NA
NA
NA
NA
NA
NA
NA
NA
NA

3,582

Calcium

NA
57900
203000

0.49 U
179000
97100

NA
18400
NA
NA
NA
NA
NA
NA

75JM»

n lasMlerienPOTOMljm

NA
2470

2380

2770

3060

4060 J

NA
3040 J
NA
NA

NA
NA
NA
NA

Selenium

T5 u~~
0.76

0.41 U
i

0.94
3

0.86
2.4
0.92 U
3.05

CtiTOfnlinn

342 J
41.4

365
471
369
93.3
22.4 J
26.1
34 J

40.8
36.3
29.8
28.3
28.8
27.5

riaLf-nhimjevmiuiii

10.5
1.6

10.3
16.3
6.5
2.2
2.4

0.73
2.3

0.73
0.6
084 •
0.67

1.1 U

Silver

021 U~
0.12 U
0.98

1.6
1.4
1.8 U
1.2
1.4 J
2.1
t.9

Cobalt

6.5 J
5

0.43 U
0.39 U
0.42 U
4.3
3.1 J
4.6
9.5 J
5.3
6.1
4.9
4.6
5.3
re

rnMeji

e
0.35 U
65
7.1

5.2
2
3

0.42
18
1.6
1.7
14

12
1 U

Suttate

NA
NA
NA
NA
NA
NA
NA
NA
NA
NC

Copper

67.9
15.7
84.4
802
65.3
18.5
29.9
12.6
14.2
15.4
17.8
12.3
12.1
13.3
12.6

V- Jt_l_9URW

NA
290
3620

200
100
20
NA
20
NA
NA
NA
NA
NA
NA

Thamum

032
0.06
0.06
0.19
025
0.11
0.1
0.12
0.13
027

Fluoride

20400
J 2100
J 26800
J 27200
J 19600

4040
5720
1000
1460
448
575
495
405
488
MO

TlMBtMkinewum

t

0.38
1.7

2.6
1.4

U 028
0.5

U 0.17

0.13
0.34
0.17

0.1
0.13
021

J
U
U
J

U
UJ
UJ
J

J

J

J

J

J
J

J

U
J

-J_

Vanadium

442 J
23.7
28.1
1.1 U

29.4
24.1
33.3
272
21

45.4

Iran

6040
13300
8130
6110
7000
10400
10800
13000
10800
14100
16100
14100
15200
15100
14,400

WllBMBaAieflnTeVWOWm

sen j
63.9
491
729
525
113
232 J
28

56.8 J
23.1 J
S7.4

33.5
25.5
28.5

Zinc

48
43.1
35

51.8
352
352
43.3
41.3
12.8

LMd

142
10.6
69.3
47.8
31.4
19.1
50
12
5.7
63.3
162
e.s
9.8
152
29.1

Tfeiw*unc

627
120
858

1100
938
207

357.4

81.5
78.7
124

95.9
64.7

S8.7

712

Table 4.3-3

j
J

j

J

j

J
j
j
J
j
J

3

J

J

J
J

J
.1

Lithium

11.1
62
6.8
72
13.6
7.4
11.1
8.8
12.9 J
16.4
14.1
15.4
16.9
16.1

Representative 22,000 2.15 15.5 3.7 672 3.562 3.05 1.9 NC OJ7 S2J

Note::

Results in mgAg

NA - Not analyzed.

NC - Nol calculated.

U • Nol delected

J - Estimated value.
R • Rojecled valuQ.

(a) Sample ID numbering scheme: lirst row toilers. "SS" Of 'BS'. stand lor 'surface soil' (top 6') or 'below-surface soil' (approximately two (eel); first three numbers indicate radial In degrees (e.g.. '045' equals 45* radial): fourth number

indicates mile Irom conterpoini wiihm which sample was collected; remaining letters indicate where sample falls in sequence ol samples collected along same radial within same mile (e.g.. sample with sufli» "A* Is closer to centerpoinl than
sample with suflix 'B'}.



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-3 (continued)

Analytical Results for Surface Soil Samples - Northeastern Quadrant

S^kf1"

BS0901B
BS0901B1
BS0901B5
BSO901C
BS0901C5
BS090ID
BS0902A
BS0903A
BS0903B
Representative

Samp). Id'"

BS090IB
BS0901B1
BS090TB5
BS0901C
BS0901C5
BS090IO
BS0902A
BS0903A
BSO903B

Aluminium

7900
8150
8460
9870
11100
9740
7350
10400
13100
13.900

Magnesium

NA

10900
10600

NA

9220
NA

NA

NA

NA

Antimony

4

4 4

7.3

4.3

7

4 3

20.5
4.7

4.7

14.3

Manganei

252
359
350
396
311
366
306
260
339

U
U
U
U
U
U
J
UJ

UJ

«

J

J

Anwnle

59
4.8
57 J
2.5
3.9 J
2.6
2.9
42
4.5
7.7

Mercury 1

0.36
0.3 U
0.07 U
006
0.8

0.09
0.09
0.11
0.06 U

Barium

2240
121
112
119
128
172
114
175
151

1(8.0

lotytydenum

5.3
1.5 U
1.6 U
2.2
1.5 U
1.4
5.3
1.3 UJ
1.3 UJ

Ben/fllum

1

0.47
0.36
0.58
0.6

085
0.3
0.24
0.55
1.0

Nickel

34.4
9.6
10.5
7.8
11.1
10

12.4
9.8
12.3

Boron

J 1.9
7.9
9.5
2

15.3
J 2.4

12.8
52
3.8
12.8

Orthophovpto

97
1.2
2.8
2.3
1.4
2.9
1.1
0.6
0.9

Cadmium

UJ 25.7
U 0.38

0.94
J 0.87

0.99
UJ 0.14

0.38 4
0.38 J
0.43
1.9

•to Tod PtiMphorus

23600
872
855
658
1110
624
491
419
554

Calcium

NA

38300
38400

NA

aasoo
NA
NA
NA
NA

75.800

Pobualum

NA
1950
2310 J
NA

3160 J
NA
NA
NA
NA

Chronrfum

166 J
13.5
12.6
27.5 J
13.3
25.6 J
14.4
20.4
23.4
37.5

Satanlum

4.3
029 U
0.62 U
O.S
0.89
0.68
2.6
0.8
0.98 U

Cobalt

8.1 J
5

4.8
4.6 J
5.3
8.8 J
4.9
4.1
4.9
7.8

Silver

3.4
0.34 U

0.55
0.14 U

0.35
2.2
1.5
1.8
1.5 U

Copper

36
10.7 J

7.6
9.8
12.B
11.5
9

10.4

9.9
12.6

SulMa

NA
120
320
NA
660
NA
NA
NA
NA

Fluoride

3320
540
601
283
562
287
1500

333
380
800

TnaMum

0.58
024
013
0.11

0.12
0.11
071
0.11
0.12

Iron

10600
11100
10200
11800
117OO

10100
11400
10400
12800
14.400

Vanadium

220 J
J 18.3
J 172
U 31.1 J
UJ 15
UJ 285 J
J 1.1 U
UJ 25.1
U 29

Lectf

64.9
7.9
7.8

29.1
9.6
30.6
53,9

5.1

5.3
29.1

Zkw
296
42.1
38.5
47.3
48.9
37.8

32
35.5

43.1

Table 43-3

j

j

J
J
j
J

j

j

J

J
I

LMiluvn

8.6
9.1
9.6
7.7
14.3
9.7

12.9 J
118
13

16.1

Repreaentattve 22.000 •71 S.5M 3.05 NC S3.I

Notes:
Results in mo/kg.
NA • Not analyzed.
NC - Not calculated
U • Not detected.
J - Estimated vatue.
R - Rejected value

(a) Sample ID numbering scheme: first row letters. 'SS' ot "BS'. stand tot -surface soil' (lop 6') or -below-surlace soir (approximately two feel): first three numbers Indicate racial In degrees (e.g.. VMS' equals 45' rsdtal): tourtfi number
indicates mile from cenierpoint within which sample was collected; remaining letters indicate where sample falls in sequence ot samples collected along same radial within same mile (e.g.. sample with suffix 'A' Is cteeer to centerpoint rhan
sample with suffix "B").

EOT m«^,6»



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4 J-4

Analytical Results for Surface Soil Samples - Southeastern Quadrant

Table 4.3-4

Sample Id"'
SSI 1 32 A
SSI 1328 A
SSII33A
Representative

Aluminum
to«oo
17100
10800
13.900

Antimony
37
4

4.7
14.3

UJ
UJ
UJ

Arsenic
44
4.2
24
7.7

Barium
159
178
144
188

Beryflum
0.55
0.67
0.23
1.0

Boron
4.3
5.66
14.9
12.8

Cadmium
7.8
7.3
2.7
1.9

Chromium
39.4
40

28.6
27.5

Cobalt

5.7
4.5
7.6

Copper
176
20.2
16.2
12.6

Fluoride

733
443
•00

knn

15800
12700
14,400

LHtf

26-1 J
52.8 j
29.1

Sample M'"
SSII32A
SSII32BA
SSI 133 A
Representative

Lithium
13.2
12

10.8
16,1

Manganese
444
512
402
482

Mercury 1
0.35
0.13
O.tl U
0.16

Morybdenin
1

1.1
4.7
2.15

n
UJ
UJ

Nickel
12.7
15.6
10.9
15.5

Orthophosphsto
9.3
232
14.7
3.7

Total Phosphorus
2690
1350
937

•72.0

Setertum
1

1.7
1.5

3.05

SflMT
0.98 J
1.1

U 1.1
1.9

ThetBum
0.35
0.24
0.14
0.27

J

J

Vanadkim
42.2
43.6
27.2
45.4

ane
127
123
64.6

J
J

SwnpksVJ1"
BSII32A
BS1133A
Representative

Sample Id'"
BS1132A
BSII33A

Aluminum
13000
9770

13.900

Lithium
14.3
12.8

Antimony Arsenic
3.9
4.3
14.3

Mangane*
374
S35

UJ 5
UJ 3

7.7

E Mercury
0.34
0.13

Barium
151
116

Molybdenum
1.3
1.2 UJ

Berymum
0.58
0.43
1.0

Nickel
12.6
10.1

Bonn
4.5
10

12J

Orthophosphata Too
0.5 U
1.1

Cadmium
0.71
0.52
1J>

775
442

Chromium
J 22.1

19.7
27.5

ua Sefcmtum
1.2

0.53

Cobalt
5.6
s.e
7.6

Slhpar
1.3

0.57 U

Copper
12.1
10.9
12.6

Thaflum
0.26 J
0.14

FUnrMa
455
315
TOO

Vamdhim
33.8
22

ton
12500
13700
14,400

Zmc
42.5
49.8 J

Lead
17.1 J
9.6 J
29.1

Representative

Sample Id
SSI202C
SS1253A
Representative

Sample hi M

SS1202C
SSI253A
Representative

Aluminum
11000
11800
13,900

Lithium
8.7
11.1 J
16.1

Antimony
4 UJ

5.4 J
14.3

Manganese
494
469
4>2

Arsenic
4.4
4.6
7.7

Mercury
O.I

0.08
0.16

Barium
t26
128
188

MolybUaiium
1.1
2

2.15

Beryflhim
0.6

0.54
1.0

1 Midori
UJ 121

13.5
15.5

Boron
5.6
4.7
1U

Orthofitlloaphat.
18.4
8.4
3.7

Cadmium
4.1
0.95
1.9

Total Phoaphof ua
878
1230
•72.0

Chromium
26.3
21 .»
27JS

Safanhm
0.7

0.97
3.05

Cobalt
5.5
4.3
7.6

M*ar
0.87 U
0.9S J
1.9

Coppar
13.2
13.2
12.6

Thartum
0.19
0.14
O.Z7

Fluoride
445
443
•00

Vanadhrm
25.4
2S.1
45.4

Iran
13000
13700
14,400

One
84.9 J
68.4
52.B

Lacd
21.6 J
0.8 J
29.1

Sample id
BSI202C
BSI253AA
Representative

Sample Id'"
BS1202C
BS12S3AA
Representative

Aluminum
S6IO
8130

13.900

Lithium 1
98
9.6 J
16.1

Antimony
4.2
10.9
14.3

ttBngvTWM
324
305
482

Arsenic
UJ 4.7
J 3.6

7.7

Mercury
0.12
0.09
0.16

Barhim
181
164
188

Molybdenum
1.2 UJ
1.2 UJ

2.15

Beryllium
0.42
0.41
1.0

Nickel
9.9
H.8
15.5

Boron
5.9
2.6
12.8

Orthophoaphata
0.4
0.5 U
3.7

Cadmium
0.29 J
0.37 J
13

Total Phosphorus
466
648

•72.0

Cluuuilum
16.9
15.3
27.5

S«*an)um
0.75
0.78
3.05

Cobalt
44
3.7

Silver
1.8
1.4 J
1.9

Cop,*
7.5
7.5
12.6

Thaltum
O.I U

0.13
0.27

Fluoride
388
403

'no

Vanadkim
24.3

45.4

km
10400
9740
14,400

One
33.6 J
302
•2JJ

Laad
6.3 J
».3 J
29.1

Nolss:
Results In rnaAg.
NA - Not analyzed.
NC- Not calculated.
U - Not delected.
J • Estimated value
Ft - Rejected value.

(a) Sample ID numbering scheme: fast row letters. 'SS* o' 'BS'. stand lor 'surface soir (top 6') a tnlow-surlace soil' (ajnxoximaMly nvo mi): Ural three numbers Indicate radial In degrees (e.g., fM5' equate 45* radial): fourth number
rxfcates mile from centeipoini wimin which sample was collected; remaining letters indicate where sample tails in sequence ot samples coKectDd along same radial within same mite (e.g.. sample with suffix 'A* Is closer to centerpotnt than
sample with suWix "B").



Section 4 Nature and Extent of Constituents of Potential Concern

Sample Id"'
SS1303B
SSI352A
SS1352B
SSI352C
SSI353A
SS1353B
Representative

Sample Id '"
SS1303B
SS1352A
SS1352B
SS1352C
SS1353A
SSI 3538
Representative

Sample fd '"
BS1303B
BSI352A
BS1352B
BS1352C
BS1353B
Representative

Sample Id'1'
BS1303B
BSI352A
BS1352B
BS1352C
BS13S3B
Representative

Sample M '"
SSI582B
SSI582CA
SS1583A
SS1583B
SS15S4A
Representative

Sample k)"'
SS1582B
SS1582CA
SS1583A
SS15B3B
SS1584A
Representative

12800
12800
10400
12300
9180

13200
13.900

11.4 J
179
12.6

14.3

9.8
12.5 J
16.1

Aluminum
11800
11900
10600
10400
14100
13.900

Lithium
11.3 J
13.4

16.7

14.8

12.9

16.1

Aluminum
12800
ItBOO
13200
14200
10900
13300

Lithium
14.5

14.7

16.6

16
11.1

16.1

Antimony
14.6

3.8
4
10
4
4

" 14.3 -

Manganese
477
579
523
462
1330

504
482

Antimony
4.3
6.9
65
4.1
4.3
14.3

Manganese
301
435
572
368
334
482

Antimony

14.3

Manganese
563
554
S67
758
485
482

J
J
UJ
J
UJ
III

UJ
J
UJ
UJ
UJ

UJ
UJ
UJ
UJ
UJ

Arsenic
24
3.8
11
6.7
5
6

7.7

Mercury
0.09

031
0.11

0.12

0.05 U
0.08

0.16

Arsenic
3.1
4.6
3.9
6.4
7.3
7.7

Mercury
0.09

0.27

0.18

0.14

0.11 U
0.16

Arsenic
3.4
2

4.9
4

4.5
7.7

Mercury
0.1

0.24

0 19
0.23

O.I U
0.16

Table 4.3-4 (continued)
Analytical Results for Surface Soil Samples - Southeastern Quadrant

Barium Berytlhim Boron Cadmium Chromium

126
195
130
145
234
124
188

1.1
1.1
1.1
1

1.1
1.1

215

Barium
177
214
240
175
184
188

1.2
1.2
1.8
11
1.2

2.15

Barium
146
159
140
195
141
188

Molybdenum
1.1
1.1
1.1
1.1
1.1

2.15

UJ
UJ
UJ
UJ
UJ
UJ

UJ
UJ
UJ
UJ
UJ

UJ
UJ
UJ
UJ
U.I

0.67

0.7
0.79

0.71

1
0.74

1.0

Nickel
15.6

129
12.6

12.8

9.9
12.2

15.5

BerylHum
0.5

0.69

0.86

0.68

0.5
1.0

Nickel
11.1
11

17.3

11.7

11.3

15.5

Beryllium

0.94

0.73

1.1
0.87

0.54

1.0

Nickel
12.4

11.9

10.4

11. t
12.6

15.5

5
3.7
3.2
3.3
4.3
3.6
12.1

OrThophosphate
14.7

8.8
13.3

5.7
12.1

10
3.7

3.3
3.1
3.4
2.1
3.7
12.8

0.5 U
0.5
0.5 U
0.6
0.7
3.7

Boron
4.4
3.5
2.7
4.7
4.7
12.8

Orthophoaphate
13.4

7.3
9.2
9.9
8.7
3.7

1
6.3
42
1.8
1.3
1

1.9

Total Pnosphorua
890
1430

1190

874
772
695

(72.0

Cadmium

0.38

0.48 J
0.97 J
0.54 J
0.45

13

672
360
527
625
501

(72.0

Cadmium
2.4
12 J
1.5 J
1.5 J

0.54

13

Total Phosphorus
820
507
409
458
766

(72.0

19.3

23.6

25.3

25.1

16.4

21.2

S7.5

Selenium
0.63

0.26 U
9.7

0.94

0.9 U
1.1

3.05

19.7

19.1

25.4

21.3

19.5

J7.5

1.3
1.7

0.44 U
5.3

0.64 U
3.05

Chromium
86

19.9

19.2
47.1

21.4

27.5

Selenium
' 0.26 U

0.75
1.5
O.B
0.73 U

' 3.05 '

Cobalt
4.7
5.7
4.8
5.1
4.7
4.8
7.(

Sttver

0.73
0.96
0.46
0.71
0.54
0.67
1.9

Cobalt
3.9
4.5
8.8
4.5
4.6
7.6

Silver
1.5
1.7
2.2
1.3
1.6
1.9

Cobalt

6.1
7.2
5.8
5.9
5.2
7.8

Bihar
6.81

0.73
066
0.8

0.81

1.9

J
J
J
J
U
J

J

II

J
J
J
J
II

Copper
14.4

14.9

134
12.8

13.5

13.3

12.6

Tharflum
0.14
0.39
0.19
0.33
0.33
0.12
0.27

Copper
9.8
12

13.1
10.5
12.4
12.6

Thataum
012
0.21
0.29
0.24
0.15

•OJ7

Copper
14
14

14.5
15.9
13.7
12.8

Thefll urn
0.26
0.27
0.3
0.28
0.15
OJT7

J
J
J
J

J
J
J

J-
J
J
J

Fluoride
395
575
515
300
288
355
(00

Vanadium
22

37.7

25.8

28.4

22.8

26.2

45.4

Fluoride
358
438
415
455
445
(00

30.7

. 28.3

44.1

33.1

22.2

• 45.4

Fluoride

418
353
380
450
378
(00

Vanadium
32.3
10.8
22.8
28.1
229
45.4

TaMt 4,3-4

Iron Lead
14100
13200
13100
13400
12400
14800
14.400

Zinc
55.9
91.6
78

83.7
81 J

60.2
52.8

Iron
11800
12600
14200
11000
13500
14.400

Zinc
33.8
37.7
52.8
49.4
41.7 J
52.1

Iron
14200
14000
14000
15900
15000
14.400

Bnc
' 88.9

(1.2
67.8
71.3
58.5 J

~ 5M '

31.9 J
29.1 J
27.4 J
15.3 J
16 J

29.1

Lead
6.1 J
10.7 J
19.5 J
7.8
*.4 J
29.1

Laad
24.6
23.1 J
18.3

14 J

Results <n mgAg
NA • Nol analyzed.
NC • Nol calculated
U • Not detected
J - Estimated value.
R - Rejected value.

(al Sampte ID numbering scheme: rirst row letters. "SS" or 'BS', stand lor 'surface soil" (top 6')«-below-surrace soir (approximately two reel); first three numbers indicate radial In degrees (e.g.. -045' equals 45' raoW)' tourth number
indicates mile horn centerpoint within which sample was collected; remaining letters indicale where sample lalls in sequence of samples collected along same radial within same mile (e.g.. sample with sultbr 'A' Is closer to centerpoint than
sample with suffix "B").



Section 4 Nature and Extent ot Constituent: of Potential Concern

Table 43-4 (continued)

Analytical Results for Surface Soil Samples • Southeastern Quadrant

Table 4.3-4

ii.mpl.ld1"

BSI582B
BS1582C
BS15S3B
BSI584A
Representative

Aluminum

7860
8400
14000
8340

13.900

Antimony
4.1
42
4.2
4.2
14.3

UJ
UJ
UJ
UJ

ArMnlc

6.5
36
4.7
47
T.7

Barium

150
149
130
156
18»

Ben/Ilium
0.76

0.71

0.77

0.42

1.0

Boron

1.6
3.7
3.3
2.8
12.8

Cadmium
0.62

0.63

0.49

0.37

1J)

Chromium
J 16.3

J 17.5

J 24.3

21.1

27.5

COM
4.3
3.6
67
4.4
7.6

Copp.

7.6
B.7
12
8.4
12.8

Fluoride
•400
483
318
443
600

Iran
8700
9710

15900
11900
14,400

IMd

is.e J
12.7

5.9 J
2S.1

Sample M "'

BS1582B
BSI582C
BSI583B
BS1S84A
Representative

Lithium

12.1

15.5

15.8

10.2

16.1

346
332
482
294
482

Mercury
0.11

025
0.35

0.11 U
0.16

Morybdmia
1.2
1.2
1.2
1.2

2.15

n
UJ
UJ
UJ
UJ

McM
9.9
10.9

15.5

10.6

15.5

Orthophosphste Total Phosphorus
0.5
0.5
1.3
0.5
3.7

U

U

4*7
573
493
690

672.0

Satsrium

0.9
0.27

2.5
0.92

3.05

U

U

Sliver

1.4
1.6
0.7 J
1.4
1.9

Tnaffium Vanvdknn
0.17

0.23

0.29

0.11

0.27

J
J
J

28.3

31.7

29.5

Z7.4

45.4

One

32
32.4

47.5

.S6S

«i»
j

Sample Id"1

SS1802BA
SS1802C
SSI 803 A
SSI803B
SS1804A
Representative

Sample Id
SSI802BA
SSI802C
SS1803A
SSI 8038
SSI 604 A
Representative

Sample M '"

BSI803A
Representative

Sample Id "'

Representative

Aluminum

13000
12300
12700
17100
13400
13.900

Lithium
173
14.5
134
227
14.6
16.1

Aluminum

9110

13.900

Lithium

16.1

Anttnton)

3.9
39
3.7
3.7
4

" 14.3

Manoane*
682
618
634
660
559
4(2

3.8
14.3

Mangane*

482

r Arsenic
UJ 0.51 UJ
UJ 3
UJ 3.3
UJ 2.5
UJ 5

1.1

e Mercury
009 U
0.16 U
0.13 U
022 U
0.12

d.ts

Arsenic

UJ 5.1
7.7

> Mercury 1

0.16

Barium

178
172
183
187
163
188

Molybdenum
1.1
1.1
1.1
t

1.1
1.15

Barium

179
118

2.15

J
J
J
J

U
U
U
U
UJ

J

Beryllluin

0.91

\2
1

0.98

1.1
1.0

Mckel
8.4
7.4
7.8
9.8
11.6

15.5

Beryfflum

0.89

1.0

Nickel

15.5

U

U

U
U
U
U

U

-TT—

Boron
4.16

3.63

2.06

1.42

6
12JJ

11.9

10.5

18.9

20.3

3.7
3.7

OOfQd

1.15

12.8

Orthophosphata

3.r

Cadmium
2.9
1.8
17
1.7
1.9 UJ
\a

Total Phosphorus

1080

954
901
1070

701
672.0

Cadmium

0.57

1.9

Total Phosphorus

672.0

Chromium
14.3

13.1

14.2

18.2

19.2

27.5

Selenium
0.26 U
0.5

0.98
0.99
0.5
MS

CtinMiriifin
15.9

27.5

Selenium

9.05

Cobalt
5.2
4.4
5.4
5.7
5.4
7.6

Silver
0.33

0.2
0.37

0.55

0.94

1.9

Cobalt

4.4
7.6

Silver

1.9

c
c

c
c

J
J
J
J
u

II

Coppa.
14.7

13.8

12.9

15.4

15.2

12.6

TMfflum
0.1
0.1
0.1
0.1
02
OJ7

Copper

10.8

12.6

Thsfllum

0.27

Fluoride
433
348

'345

390
380
600

Varadhm
UJ 26.1

24.3

UJ 23
U 28.9

20.8

4S.4

Fluoride
423
(00

Vanadium

45.4

Iran
15400
14100
1S«00
14900
17200
14,400

Dne
75.8

87.3

70.2

7S.8

81.1 J
Hi '

Iron

11700
'14.400 '

Hue

52.8

Lead

21.1

33
30.9

38.2

18.3

29.1

Lasd

19?
».1

J
J
J
J
J

Notes:

Results in mo/kg.
NA - Not analyzed

NC - Nol calculated.

U • Not detected.
J • Estimated value.

A - Rejected value,

(a) Sample ID numbering scheme: lirsl row letters. "SS" o. 'BS'. stand tor -surface soir (top 6') or 'below-surlace sXP (approximately two leel); fcsl three numbers Indicate radial h degrees (e.g., T>45- equeh 45' rarjafl; lour»i numbsr

indicates mite from centerpoinl within which sample was collected; remaining letters indicate where sample lairs in sequence ol samples coBwIed along same radial within same mile (e.g.. sample wttr, suffix W Is ctosw to uetitaiputm than
sample with suffiir "B").

EMFMIltfan 3fi



Section 4 Nature and Extent of Constituents of Potential Concern^

Table 4.3-5

Analytical Results for Surface Soil Samples - Southwestern Quadrant

Table 43-5

Sample Id
SS2033A
SS2033B
SS2034A
Representative

Aluminum
12500 U
13500
13500
1 3.900

Antimony
4
4

4.1
14.3

U
U
U

Arsenic
3.3 U
4

3.2
7.7

Barium
141
135
142
188

2
1.1

0.89
1.0

Boron
3.3
2.4
3

12.8

UJ
J
J

Cadmium
5.8
5.9
3.1
1.9

Calcium
NA
NA
NA

75.800

Chromium
34.4
32.2
28.8
27.5

J

J

Cobalt
6

4.5
3.9
7.6

J
J
J

Copper
14.5
13.4
13.8
12.6

Fluoride

573
561
800

Iron
13600
13000
13200
14,400

Laed
27.3
23.2
18.6
29.1

J
J
J

Lithium
7.8
7.9
10.1
18.1

Sample Id '*'
SS2033A
SS20338
SS2034A
Representative

Magnesium
NA
NA
NA

22,000

Man gane no
564
404
458
482

Mercury Molybdenum
0.05
0.05
0.05
0.16

UJ
UJ
UJ

2
2

2.7
2.15

rflckel
10.9
11.8
9.8
15.5

Orttioptiopoate
23.7
4.8
13.2
3.7

Total Phosphorus Potassium
1470
1640
1270
672

NA
NA
NA

3,562

Selenium
0.6

0.29
0.26 U
3.05

Silver
0.61
0.87
0.61
1.9

Sutfste
NA
NA
NA
NC

Thanium '
0.1 0
0.12
0.1 U
057

Itenadhir
33

36.7
29.3
4S.4

n
~T~
j
j

Zinc
90.3
79.8
81.8
52.1

J
J
J

SamptoM

Representative

Aluminum Antimony Arsenic Barium

13,900

Beryllium Boron Cadmium Catchnn Chromium Cobalt Ftuorhto

188 1.0 75,800 14,400

BS2033A
BS2033BA
BS2034A

12200
8120
12300

10.5
4.1
5.6

J
U

4.2
4.3
2.3

176
154
145

2
1

0.83

6.4
52
1.8

J
J
J

0.42
0.1
0.52

J
J
J

NA
NA
NA

23.8 J
24.4
81.7

4.4
3.8
4.7

J
J
J

12.6

9.5
189

391
486
401

12900
10900
14200

13.3
11.5
18.2

J
J
J

10
9.5
9.4

aampie 10
BS2033A
BS2033BA
BS2034A

Magnesium Manganese Mercury Moryoaenum
NA
NA
NA

333
314
453

O.O5
005
0.06

UJ
UJ
UJ

1.4
1.4
1.2 U

mem
10.9
8.3
10.4

ormopnaspnm
1.3
1.5
7.2

647
491
842

NA
NA
NA

0.8
0.73
0.33

1.6
1.1

0.28

summ
NA
NA
NA

inaurum vansoium
0.11
0.1
0.1

U
UJ
UJ

41.4
30.4
33.3

J
J
j'

one
42.1
34.8
50.4

J
J
J

Representative 2.15 672 3,562 1.9 NC 0.27 45.4 52.8

Sample Id Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Calcium Chromium Cobalt Copper Fluoride lltMum
SS2053A
SS2053B
SS2054AA
Representative

15500
11700
13300
13,900

3.8
3.9
9.8
14.3

UJ
UJ
UJ

4.6
4.6
4
7.7

138
118
137 J
188

0.73
0.69
0.75
1.0

25.8 J
15.1 J
13
12.8

2.6
3.9
1

1.9

24100
13400
NA

75,800

21.1
24.3
18
37.5

7.6
5.6
5.7
7.6

15.1
14.3
10.9
12.6

541

732
430
800

13700
12000
13300
14,400

10.2
11.5
9.7
29.1

- 15.6
10.3
11.9
18.1

,1

Notes:
Results in mg/kg.
NA - Not analyzed.
NC - Not calculated.
U - Nol delected.
J - Estimated value.
H - Rejected value,

(a] Sample ID numbering schema: lirsl row letters. 'SS' or -BS'. stand for 'surface soil' (lop 6') or 'below-surtace soil" (approximately two leel): first three numbers Indteale radial in degrees (e.g.. '045' equals 45* radial); fourth number
indicates mile Irom centerpoint within which sample was collected; remaining letters indicate where sample (alls in sequence ol samples colteded along same taduil within same mile (e.g., sample with ButTi« 'A' is closer to cenlerpoint than
sample with suffix "B").

EMFRIrepot lit
September 1995



Section 4 Nature and Extent of Constituents of Potential Concern

Table 43-5 (continued) Table 4.3-5

Analytical Results for Surface Soil Samples - Southwestern Quadrant

Sample M '"

SS2053A
SS2053B
SS2054AA
Representative

Sample W

BS2053AA
BS2053B
BS2054A
Representative

Sample M1"

BS2053AA
BS2053B
BS2054A
Representative

Sample Id '"

SS2252A
SS2252B
SS2252C
SS2253A
SS2253B
Representative

S.rmW

SS2252A
SS2252B
SS2252C
SS2253A
SS2253B
Representative

Magnesium

7990
5700
NA

22.000

Aluminum

12000
11000
12300
13,900

Msgnosl u m

13700
8960
NA

22.000

Aluminum

13000 J
13400 J
11400 J
10200 J
10700 J
13,900

Magnesium

NA
NA
NA
NA
NA

22,000

Manganese

435
406
391
482

Antimony

4 UJ
4.3 UJ
6.5 UJ
14.3

Manganese

297
325
304
482

Antimony

8.1 U
26.6 J
11.7 U
6.2 ' U

43.2 U
14.3

Manganese

465
472
525
552
546
482

Mercury

0.08 U
0.07 U
0.16
0.16

Arsenic

5.9
3.8
4.5
7.7

Mercury

0.06 U
0.58
0.32
0.16

Arsenic

4.5 J
5.4 J
4.3 J
5.2 J
3.1 J
7.7

Mercury

0.05 U
0.05 U
0.05
0.05 U
0.05 U
0.16

Molybdenum

1.3 U
1.3 U
1.3 U

2.15

Barium

120
136
128 J
188

Molybdenum

1.3 U
1.4 U
1.3 U

2.15

Barium

142
136
127
130
117
188

Molybdenum

4.4 U
B.4 U
6.6 U
6.2 U
6.9 U
2.15

Nickel

15.3
13.7
14.3
15.5

Beryllium

0.68
0.75
0.77
1.0

Nickel

117
13.7
12.3
15.5

Beryllium

0.56
0.84
0.22
0.62
0.14
1.0

Nickel

20
20.4
14.8
13.4
11.9
15.5

Ortnophocphate

5.4
12.8
0.5 U
3.7

Boron

21.5 J
13 J

9.9 U
12.8

Of tnOpnOftpnilto

0.7
1.8
0.5 U
3.7

nnrru*

4.3 J
2 J

5.7 J
5.2 J
4.5 J
12.8

Qitnop'nOdfprMte

4.5
5.3
6.5
4

6.9
3.7

Total Phosphorus

1060
1520
719
672

CsoiiKuni

0.68 U
0.69
0.31 U
1.9

Total PtiospoOfus

671
756
528
672

Cadmium

26.2 J
28.1 J
13.4 J
13.3 J
8.7 J
1.9

Total Phosphorus

4430
4860
2800
2520
1670
672

Potassium

4480
3960
3570
3,562

Calcium

80700
54600

NA
75,800

Potassium

2980
3380
3300
3362

Caterum

NA
NA
NA
NA
NA

75,800

Potassium

NA
NA
NA
NA
NA

3,562

Selenium

0.51 U
0.51 U
0.52 U
3.05

Chromium

15.1
12.3
16.5
27.5

Sefanhim

0.53 U
0.57
0.53 U
3.05

Cftr outturn •

79.5 J
87.7 J
42.7 J
36.4 J
30.8 J
27.5

Selenium

1.1 J
1.3 J
1 J

0.61 J
0.87 J
3.05

Silver

0.3 U
0.3 U
0.4 U
1.9

Cob»n

5.3
7

5.7
7.6

Sttvcr

0.31 U
0.35 U
0.41 U
1.9

Cobalt

5.9
5

6.4
5.4
6.6
7.S

SOvm

2.3
2.3
1.3
1.1

0.76
1.9

Sultste

20 U
20 U
90
NC

Copper

8.6
10.8
10.1
12.6

Suftate

20 U
20 U
20
NC

Coppsr

17.7
16.2
14.7
13.1
13.2
12.6

Surbrce

NA
NA
NA
NA
NA
NC

Thallium

0.25
0.24
0.24
0.27

RuorMs

441
567
420
COO

ThaNlum

0.25
0.28
0.23
0.27

Ruortde

1590
1680
438
1160
1150
600

Thaflrum

0.12 J
0.11 J
0.08 J
0.08 J
0.5 J

0.27

varwdhim

29.3
30.4

22
45.4

Iron

11100
11600
12900
14,400

Vanadium

21
18.7
20.6
4S.4

Iron

12800
12000
12000
11500
11600
14,400

Vmrjum

95.8
91.7
44.6
35. 1
30.9
45.4

Zhic

67.6
87.5
54.2
52.8

Lnd UtMum
6.8 117
9 13.7

8.1 10.9 J
29.1 16.1

Zinc

39.2
45.3
47.4
52.8

LMd UtMum

. 18.5 J 8.7
19.7 J 8.7
15.9 J 8.6
20.5 J 7.7
20.7 J 7.4
29.1 16.1

One

204 J
209 J

•129 J
117 J
92.9 J
52.8

Notes:

Results in mg/kg.

NA . Not analyzed.

NC • Not calculated.
U • Not detected.

J - Estimated value.

R • Rejected value.

(a) Sample ID numbering scheme: first row letters. 'SS' or 'US', stand toi 'surface soir (lop 6') or 'below-surtace soil" (approximately two leet); first three numbers indicate radial in degrees (e.g., -045' equals 45' radial); fourth number
indicates mile Irom cenlerpoint within which sample was collected: remaining letters indicate where sample tails in sequence of samples collected along same radial within same mite (e.g.. sample with suffix 'A' is closer to centerpoint than
sample with suffix "B").
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Section 4 Nature and Extent of Constituents of Potential Concern

Sample Id

Table 4.3-5 (continued)

Analytical Results for Surface Soil Samples - Southwestern Quadrant

Aluminum Antimony Arsenic Barium Beryllium Boron Cadmium Cstduin Ctwofinum Cobalt Copper Fluoride trad

Table 4.3-5

LJtMum

BS2252A 10400
BS2252B 106OO
BS2252C 9610
BS2253A 8140
BS2253B 8320
Representative 13,900

Sample M '" Magnesium
BS2252A NA
BS2252B NA
BS2252C NA
BS2253A NA
BS2253B NA
Representative 22,000

Sample Id Aluminum

SS2303A 13200
SS2303B 13300
SS2304A 11400
Representative 13,900

Sample Id "' Magnesium

SS2303A 7490
SS2303B 6660
SS2304A 7070
Representative 22,000

Sample Id Aluminum
BS2303A 12600
BS2303B 10800
BS2304A 8010
Representative 13,900

Sample Id '" Magnesium

BS2303A 13100
BS2303B 14300
BS2304A 10900
Representative 22,000

Notes:
Results in mg/kg.
NA • Nol analyzed.
NC - Not calculated.
U - Not delected.
J • Estimated value.
R - Rejected value.

J 4.6 U
J 8.9 U
J 4.2 U
J 4.2 U
J 75.1 U

14.3

Manganese

351
419
321
381
383
482

Antimony

3.9 UJ
4 UJ

38 UJ
14.3

Manganese

448
444
483
432

Antimony

4.3 UJ
4.1 UJ
4.1 UJ
14.3

Manganese

289
308
277
482

6.1 J
3.3 J
4.9 J
5.1 J
4.8 J
7.7

Mercury

0.05 U
0.05 U
0.05 U
0.05
0.05 U
0.16

Arsenic
4.4
4.5
5.2
7.7

Mercury

0.09 U
0.93
0.88
0.16

Arsenic
4.7
5.8
5.9
7.7

Mercury

0.12 U
0.08 U
0.21 U
0.16

132 0.68
119 0.47

139 0.28
122 0.14

1 14 0.55
188 1.0

Molybdenum Nickel

5.3 U 13.8
4.8 U 9.5
4.9 U 9.3
6.4 U 7.6
6.1 U 8.7

2.15 15.5

Barium Beryllium

125 0.73
124 0.73

127 0.68
188 1.0

Molybdenum Nickel

1.3 U 13.7
1.3 U 14.3
1.3 U 12.7

2.15 15.5

Barium Beryllium

1 12 0.72
126 0.69

97.4 0.49

188 1.0

Molybdenum Nickel

1.4 U 11.4
t.4 U 10.5
1.4 U 10.2

2.15 15.5

5.7 J 0.76 J NA
2.6 J 0.13 J NA

23.4 J 0.42 J NA
4.t J 0.2 J NA
9.2 J 0.28 J NA
12.8 1.9 75,800

Orlhoprmsphate Total Phoaphorus Potassium

0.5 U 658 NA
0.6 462 NA
1.7 560 NA
0.5 U 533 NA
0.5 U 448 NA
3.7 672 3,562

Boron Cadmium Calcium

11.3 J 4.6 15200
10.7 J 5.2 10500
9 J 2.7 9040

12.8 1.9 75,800

Oi tfiuphospliale Total Phosphorus Potassium

5 1520 3380
8.1 1560 3720
4.6 1420 3410
3.7 672 3,582

Boron Cadmium Calcium

12.8 J 0.78 U 75800
9.8 J 0.6 U 77900
6.3 UJ 0.44 U 60600
12.8 1.9 75,600

Orthophosphate Total Phosphorus Potassium

1.1 700 3170
0.9 747 2680
1.2 695 2760
3.7 672 3.562

22.5 J
18.6 J
19.4 J
14.9 J
14.1 J
27.5

Selenium

0.34 J
0.34 J
0.38 J

• 0.46 J
0.54 J
3.05

Cfvoniluin

22.6
25.2
16.4
27.5

•*•*•«
0.5 .U

0.51 U
0.51 U
3.05

Cnronttufn

16.7
14.3

10.3
27.5

S^um

0.55 U
0.53 U
0.54 U
3.05

6.4
6.4
5.9
5.2
6.8
7.6

Stiver

1.2
0.89
1.4
1.1
1.2
1.9

Cobalt

5.9
5.9
5.7
7.6

Silver

0.3 U
0.3 U
0.3 U
1.9

Cobalt

5.7
5.5
4.9
7.6

8II«,

0.41 U
0.59 U
0.32 U
1.9

9.7
10.4

9.5
9
10

12.6

Sutfate

NA
NA
NA
NA
NA
NC

Copper

13.8
14.6
13.1
12.6

Sutfate

20 U
20 U
20 U
NC

Copper

9.9
9.2
9.8
12.6

Suttate

20 U
20 U
20
NC

438
383
848
448
458
600

Thallium

0.06
0.26
0.05
0.04
0.04
0-27

Fluoride

668
681
597
600

Thantum

0.28
0.24

0.28
O.Z7

Fluoride

420
516
440
600

Thafflum

0.28

0.28
0.2
0.27

12300
12200
10600
9910
10100
14,400

Vanadium

J 48.4
J 38.4
J 34.6
J 33.9
J 26.6

45.4

Iron

12700
13300
12600
14,400

Vanadium

30.8
33.4

22.9
45.4

Iron

11300
10900
10000
14,400

Vensdhim

23.3
19

14.5
45.4

11.9
9.3
10.4

10
9.5
29.1

Snc

43.5
46.2
38.9

36.5
36.3
S2A

Load

15.3
12.1
13.7
».l

One

77.7

88.5

66.5

S2A

L*ad

9.5
6.3
17.1
29.1

Zinc

40
41.4

39.9
52.8

J 8.6
J 8.1
J 9.8
J 6.7
J 6.6

16.1

J
J
J
J
J

Uthtum

11.5
11.4

11.5
16.1

Uthrum

11
10.5
8.5
16.1

(a) Sample ID numbering scheme: first row tellers. 'SS' or 'BS', stand for 'surface soil', (top 6') or 'below-surface soir (approximately two feel): first three numbers Indicate radial in degrees (e.g., '045' equals 45' radial); fourth number
indicates mile trom centerpoint within which sample was collected; remaining letters indicate where sample tails in sequence of samples collected along same radial within same mile (e.g.. sample with suffix 'A' Is closer to centerpoinl than
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-5 (continued)

Analytical Results for Surface Soil Samples - Southwestern Quadrant

(•)
Sample Id

SS2403A
SS2403B
Representative

Sample Id'"

SS2403A
SS2403B
Representative

Sample Id"

BS2403A
BS2403B
Representative

Sample Id'"

BS2403A
BS2403B
Representative

Sampleld"'

SS2483B
SS2484A
Representative

Sample Id "'

SS2483B
SS2484A
Representative

Aluminum

13400
13800
13.900

Magnesium

7960
5730

22.000

Aluminum

11100
10900
13.900

Magnesium

9110
12400
22,000

Aluminum

8850
10400
13.900

Magnesium

NA
NA

22.000

Antimony

3.9 UJ
4 UJ

14.3

Manganese

400
500
482

Antimony

4 UJ
4.4 UJ
14.3

Manganese

336
302
482

Antimony

11.8 J
4.7 U
14.3

Manganese

350 J
422
482

Arsenic

5.7
39
7.7

Mercury

0.09
0.37
0.16

Arsenic

3.9
5.3
7.7

Mercury
074
0.08
0.16

Arsenic

3.6
5.8
7.7

Mercury

0.08

0.09
0.16

Barium

130
133
188

Molybdenum

U 1.3 U
1.3 U

Z15

Barium

110
115
188

Molybdenum

1.3 U
U 1.5 U

2.15

Barium

97.4
119
188

Molybdenum

1.1 U
1.3 U

2.15

Beryllium

0.75
0.74

1.0

Nickel

13.5
14.6
15.5

Beryllium

0.65
0.64
1.0

Nickel

12.2
12.5
15.5

Beryllium

0.59
0.79

1.0

Nickel

10.5
10.1
15.5

Boron

10.2 J
10 J

12.6

Or OiOphOSfHb A M

7.6
10.1
3.7

Boron

8.3 J
9 J

12.8

Of tftoptiotphctB

1.2
1

3.7

Boron

4.7
J 1.8

12.8

Of tnopnosptute

5.8
4.9
3.7

Codrnfurn

2.6
4

1.9

TOUll PtlOSpftOftlS

1010
1230
672

Cadmium

0.62 U
0.63 U
1.9

Total Phoephonie

770
697
672

Cadmium

3.6
1.6
1.9

Totn Ptiospnomv
994
874
672

Calcium

21200
7070

75,800

Puto >trium

3460
3740
3,562

Calcium

28100
B2700
75,800

Potassium

3120
28SO
3,562

Calcium

NA
NA

75,800

Potaulum
NA
NA.

3,562

Ctifonilum

18.9
21

27.5

Selenium

0.51 U
0.52 U
3.05

Ctiioiiiluni

14.3
13.5
27.5

Selenium

0.53 U
0.55 U
3.05

Ctirovnluin

22
21.8
27.5

Setentum

0.44

1.B U
3.05

Cobalt

6
6

7.6

Silver

0.3 U
0.31 U
1.9

Cobalt

5.3
5.4
7.6

Silver

0.31 U
0.51 U
1.9

Cobalt

4.7
5.7
7.6

snvw
0.92
0.39
1.9

Copper

134
14.6
12.6

Sutfeto

20 U
20 U
NC

Copper

9.8
10.4
12.6

SuRata

20 U
20 U
NC

Copper

9.7
11.2
12.6

Sufhrhj

NA
NA
NC

Fruorid.

589
538
600

Thalltum

0.3
0.3

0.27

Fluoride

477
415
600

Tfiaflhrn

0.26
0.33
0.27

Fluoride

463
400
600

Thafdum

0.13 J
0.13 J
0.27

Iron

13100
13600
14.400

Venadhim

25.9
28.3
45.4

Iron

11200
11100
14,400

Venadhmt

19.6
17.1

45.4

Iran

10200
10600 J
14,400

Vanadium

35.5
36.9
45.4

Table 43-5

Lead Lithium

13.2 12
14.2 11.8
29.1 16.1

One

67.9
81.3

52.8

Lead Lrthtum

7.5 10.7
7.7 10.1
29.1 16.1

Zinc

43.4
43.4

524

Lead UthNjm

17.5 J 10.3 J
18.2 J 14.8 J
29.1 16.1

Zinc

61.9
64.T
52.8

Notes'.
Results in mgrVg.
NA - Not analyzed.
NC - Not calculated.
U • Not delected.
J • Estimated value.
R- Rejected value

(a) Sample ID numbering scheme: lirsl row terrors. -SS" or 'BS'. siand lor 'surface soil" (top 6-) or 'below-surface soil' (approximately two (Bet); frrel three numbers indicate radial in degrees (e.g.. "045" equals 45* radial); taurth number
indicates mile Irom centerpoint within which sample was collected; remaining letters indicate where sample (alls in sequence ol samples collected along same radial within same mite (e.g. sample with suffix 'A' Is closer to centerpornl than
sample with suffix 'B').
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-5 (continued) Table 4.3-5

Analytical Results for Surface Soil Samples - Southwestern Quadrant

Sample Id'"

BS2483B
BS2484A
Representative

Sample M1"

BS24638
BS2484A
Representative

Sample Id '"

SS2701D
SS2702A
SS2702B
SS2702C
SS2703A
SS2703B
Representative

Sample W("

SS2701D
SS2702A
SS2702B
SS2702C
SS2703A
SS2703B

Aluminum

10200
11500
13.900

MdQit*M 1 u n

NA
NA

22.000

Aluminum

13000 J
12100
18900 J
13200 J
16400 J
8700 J

13.900

Magnesium

NA
NA

8290 J
5030 J
5890 J
15000 J

Antimony
17.4 J
12.9 J
14.3

Manganese

373 J
516 J
482

Antimony

61.5 U
4.5 UJ
7.8 UJ
7.7 UJ
7.9 UJ
7.8 UJ
14.3

M-moane-

510
*35
468 J
314 J
482 J
305 J

Arsenic

2.8
3.4
7.7

Mercury

0.07

0.13

0.16

Arsenic

5.4 J
1

4.1
4.1
3.7
5.4 U
7.7

Mercury

0.07
0.15 U
0.06 U
0.08 U
0.05 U
0.12 U

Barium

131
125
188

Molybdenum

1.1 U
1.2 U

2.15

Barium

183
198 J
171 J
122 J
147 J
121 J
188

Mofyoovnurn

9 U
1.3 U
1.3 U
1.3 U
1.3 U
1.3 U

Beryllium

0.67

0.86
1.0

Nickel

10.3

10.9

15.5

B«vmum

0.07 U
0.6 U
0.85
0.65
0.75
0.83 U
1.0

Nickel

22.3

13
15.5
16.6
14.3
10.7

Boron

5.2
6.3
12.8

Orthophoephats

0.5 U
1

3.7

Boron

3.3 J
2.1
18.3
18.9
13.5
7.3
12.8

Orthophoaphata
52.4

24.5
16.3

7.6
7.5
0.9

Cadmium

0.34 J
0.36 J
1.9

Total Phoapnonia

675
613
672

Cadmium

26.1 J
8

1.3
4.6
1.8

0.51 U
1.9

Totil PnOsiphonn

6910
1320
899
1610
822
368

Calcium

NA
NA

75,800

Potassium

NA
NA

3,562

Calcium

NA
NA

15200 J
30500 J
5850 J

68200 J
75.800

Potassium

NA
NA
NA
NA
NA
NA

Chromium

15.9
18

27.5

Selenium

0.41

1.6
3.05

Ctironvum

103 J
26.5

21.9
55.8
19.6
9.3
27.5

Selenium

1.2 J
1.1

0.59 UJ
0.89 UJ
0.41 UJ
0.97 U

Cobalt

5.6
5.2
7.6

Suver

1.1
0.93

1.9

Cobalt

5.6
5.4 U
6.9
4.3
6.4
5

7-6

SHver

2.8
1.4 J

0.41 U
0.4 U

0.41 U
0.41 U

Copper

9.2
1V4
12.6

Suttata

NA
NA
NC

Copper

23
16.8

17.1
13.7
14.7

8.7
12.6

SuMate

NA
NA
NA
NA
NA
NA

Fluoride

425
. 338

600

Thamum

0.1
0.12

0.27

Fluoride

1870
593
530
1900
470
420
600

Thamum

0.08
0.26
12.2
12

12.3
12.2

Iron

11400
11700
14,400

Vanadium

UJ 33.5

UJ 38.1

45.4

Iron

12200
13800
16200 J
10500 J
15400 J
10300 J
14,400

Vanadrum

J 133
36.5

U 31.5
U 60.3
U 29.3
U 15.8 J

Laad

11.6
11.1
29.1

Bite

37.9

48.2

S2.8

Laad

16.8

27.9
10.7
18.7
12.3
6.9
29.1

Zkw
209
170
79.9
77

74.7
43.7

Umlum

J 12.7 J
J 13.3 J

16.1

UMum

J 9
J 18.5

18.5
11.2
14.9
13.1 J
16.1

J

J
2.15 15.S 3.7 872 3.562 3.05 1.9 NC 0.27 45.4 52.8

Notes:
Results in mg/kg.
NA - Not analyzed.
NC - Not calculated.
U • Not detected.
J • Estimated value.
R - Rejected value.

(a) Sample ID numbering scheme: tirst row letters. 'SS' or 'BS'. stand for 'surface soil' (top 6') Of 'below-surface soir (approximately two feet); first three numbers Indicate radial in degrees <e.(J.. -045' equate 45' radtaiy. lourth number
indicates mile Irom centerpoint within wtiich sample was collected: remaining letters indicate where sample laris in sequence ol samples collected along same radial within same mite (e.g.. sample with suffli 'A' r» closer to centerpoint than
sample with suffix "B"). •
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-5 (continued)

Analytical Results for Surface Soil Samples - Southwestern Quadrant

Table 4J-5

Representative

Aluminum Antimony Arsenic Barium Beryllium Bonn Cadmium Calcium Chromium Cobalt Copper Fluoride Umtum

BS2701D
BS2702A
BS2703B

10800 J
9080
9570 J

529
B.I
8.1

U
J
UJ

4.2
7.7
5.7

J

U

178
129
136 J

0.06
0.41
0.84

U

U

6
4.8
10

J 0.48
0.46
0.53

J

U

NA
NA

75600 J

20.6
15.2
10.4

J 6.2
4.4
4.4

10.7

9.6
9.7

398
343
540

11500
10500
10000 J

6.7 J
5.3 J
4.6

9
11.8

16.2

J
J

13.900 188 1.0 75.800 27.5 7.6 12.6 600 14,400

Sample Id

BS27010
BS2702A
BS2703B
Representative

Magnesium Manganese

NA
NA

22000 J
22,000

326
358
260 J
482

Mercury Molybdenum

0.05
0.1

0.11
0.16

U

U

6.9
1.4
1.4

2.15

U
UJ
U

Nickel

9.6
10.6
10.5
15.5

Of Iftopnospfiffto

0.9
1

1.5
3.7

Total Phosphorus Potassium Selenium

535
395
193
672

NA
NA
NA

3,562

1.9
0.91
0.87
3.05

J

U

Silver

1.3
1.5

0.42
1.9

J
U

Sultate

NA
NA
NA
NC

Thatlrum VanadHrm

0.04
0.12
12.7
0.27

J
U
U

42
21.9
19.3 J
45.4

Bne
45

37.9
35.B
524

J

J

Notes:
Results in mg/kg.
NA - Nol analyzed.
NC - Nol calculaled.
U - Nol delected.
J - Estimated value.
R • Rejected value.

(a) Sample ID numbering scheme: (irst row letters. -SS' or -BS'. stand lor 'surface soil- (lop 6') or 'below-surface soir (approximately two leet); first three numbers indicate radial In degrees (e.g.. '045' equals 45- radial): fourth number
mdrcales mile liom centerpocnt withm which sample was collected: remaining letters indicate where sample (alls in sequence ol samples collected along same radial wfthin same mite (e.g.. sample with suffb. 'A' is closer lo centerpolnl than
sample with suHix "B").
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-6

Analytical Results for Surface Soil Samples - Northwestern Quadrant

Sample Id *"
SS2931A
SS2931A1
SS293IA2
SS293IA3
SS2931A4
SS2931B
5S293IB1
SS2931B3
SS2931B4
SS2931B5
SS2931C
SS2931D
SS2932A
SS2932B
SS2932C
SS2933A
SS2933B
Representative

Sample M "
SS293IA
SS2931AI
SS2931A2
SS2931A3
SS293IA4
SS29318
SS2931B1
SS2931B3
SS293IB4
SS2931B5
SS2931C
SS2931D
SS2932A
SS2932B
SS2932C
SS2933A
SS2933B
Representative

Aluminum
145OO J
14300
14300
15900
16400
13500 J
15100
11500
14800
16700
14200
12000
12600
12900 J
15000
14100 J
17000 J
13.900

Magnesium M
NA

4140
4060
3590
5770
NA

5830
7450
6560
8090
NA
NA
NA
NA
NA

5020 J
5950 J

22,000

Anllmon
102
6.1
4

3.9
5.6
4.2
5.5
4
4

39
6.1
6.2
4

4.1
4.1
7.9
7.9
14.3

tongarwi
358
307
278
224
345
306
339
376
412
431
523
420
488
52.6
478
513
530
482

U
U
U
U
U
U
J
UJ
UJ
UJ
UJ
UJ
UJ
UJ
U
UJ
UJ

te

J
J

J
J

J

J
J

Arsenic
18.4
16 1
15.2
15.3
12.3
12.1
12.7
4.9
7.4
64
3.6
1.3
6.4
3.2
3.5
4.4
4

7.7

Mercury
0.13
0.51
0.31
0.28
0.69
0.11
0.7
0.07
0.1
0.07
0.43
0.16
O.O9
0.06
008
0.12
0.06
0.16

J
J

J

J
J
J
J
U
U

U

Barium
189
272
206
141
157
156
153
138
149
154
119
118
126
146
164
154
295
188

J

J
J

Molybdenum

U
U

U
U
U

U

U
I)

17.9
13.4
17.2
19.1
8.7
11.2
7.6
1.3
3

8.7
2
t.8
1.3
2

1.4
1.3
1.3

2.15

U

U

U
U

U

U
II

Berytllun
0.26
1.4
1.5
1.7
1.2

0.21
1.2

0.76
0.92
1.1

0.81
0.94
0.4
0.68
0.96
0.94
0.75
1.0

Nickel
105
105
115
124
69.4
74.9
61.1
18.8
38.2
70.4
24.3
17.2
14.4
10.9
12.6
11.7
13.4
15.5

i Boron
5.2 J
40.2
47.8
67.7
32.6
6.1 J
31.1
10.4
20.8
24.4

5
8

6.9
5.4

J 8 J
U 9.7

15
12.8

CtthoDhosphato
19.1
17.2
14.1
18.1
9.2

25.9
14
4.1
13.3
7

31
15.6
32.3
19.9
9.4
10.3
12.6
3.7

102
177
182
189
120
159
124
10.8
55.3
55.5
7.5

29.3
3.7
5.1
5.9
1.1
1.7
1.9

Total Rrawhoi
30100
49800
51500
45400
28900
26300
22500
3900
11500
11500
2960
6070
1120
1660
1750
300
859
672

J NA
141000
148000
167000
94200

J NA
90100
31000
51100
63300

J NA
J NA

NA
NA
NA

U 4680
7120

75,800

ru» Potasahim
NA

4070
4040
4780
4920
NA

4140
3010
4020
4550
NA
NA
NA
NA
NA
NA
NA

3,562

J
J

J

J
J
J
J
J
J

591
470
542
608
309
474
242
35.2
138
281
63.1
79.7
23.3
18.4
20.2
16.3
20.2
27.S

Sofanlum
5.7
6.7
4.6
10.9
4.3
5

4.7
0.65
1.8
2.5
1.8
2

1.6
0.27
0.67

1
0.46

J

J

J
J

J
J

J

'

U
U

U

U
Ul

4.6
2.5
2.5
2.1
4.1
4.4
4.1
4.9
5.2
6

4.4 UJ
2.7 UJ
5.1
5

10.9 J
6.2
6.8
7.6

Silver
8.3
8.7
8:3
10.8
5.9
9.2
5.4
0.65
3.4
4.9
1.4 U
2 U

0.86 J
0.2

0.89
0.41 U
0.41 U
1.9

Copper
59.2
61.7
70.9
75.7
44.3
48.3
40.5
15.2
28.3
61.5
41.1
21.1
12.4
13.4
14.5
13.9
16.1
12.6

Suttate
NA
20

215
90
140
NA
20
20
20
20
NA
NA
NA
NA
NA
NA
NA
NC

Ruorlda
9700
13000

J 164
J 18600

8940
8980
7540
1230
4040
6290

J 1130
J 1900

450
708
363
370
480
600

Thallium
3.6

U 2.4
2.9
3.5
0.73
0.72

U 0.57
U 0.29
U 1.1
U 0.31

0.36
0.85
0.15
0.05
0.1
12.3
12.3
0.3

J
J
J
J
J
J
J
J
J
J

J

U
U
U
II

Iron
11000
9620
9920
8400
11700
9330
11200
11900
13800
14700
16200 J
12000 J
15100
14600 J
13300
14600 J
15700 J
14,400

VanaoTum
630
555
849
713
364
527
298
48.8
160
281
20.4 J
19.7 J
31.9
44.1
36.3 J
25.1 J
30.3
45.4

Lead
60.9
55.8
109
35.8
30.5
80.1
94.6
14.3
63.9
78.1
33.2
54.3
9.3
17.7
29.8
12.3
19

29.1

Bnc
911
1210
1300
1540
861
977
854
128
534
593
153
1250
71.2
83.8
88.6
63

71.8
52.8

Table 4.3-6

J

j

J
J
J
J

j

j

J
J

J
J
j

LHMum
8.2
9

9.7
11.1
12.2
7.2
11.5
11.4
11.9
13.1
14.4
13.1
13.7 J
18

10.8
14.3 J
15.5
16.1

Notes:
Results in mg/kg.
NA - Nol analyzed.
NC • Nol calculated.
U - Nol delected.
J - Estimated value.
R - Rejected value

in m N p r n t e n
sample with IJffa ̂ ?)

nterp°'nl

thn 5' "?S" °' 'Bf vf""' *" '̂ ^ s0"' ̂  6'> °' ̂ "^"^^ soil- (approximately two leet); first three numbers Indicate radial In degrees (e.g.. WS' equals 45' radial): fourth number
lth'n whlch sample was co'tected: remamtng letters indicate where sample tails in sequence ot samples coltecled along same radial within same mite (e.g.. sample witrnsufflx 'A' Is closer to centerpolnt than
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4 3-6 (continued)
Analytical Results for Surface Soil Samples - Northwestern Quadrant

Table 43-6

Aluminum Arsenic Banum Beryllium Boron Cadmium Calcium Chromium Cobalt Copper FhnrMe Laad Lithium

BS2931A
BS2931A1
BS2931A2
BS2931A3
BS2931A4
BS2931B
BS2931B1
BS293IB3
BS2931B4
BS2931B5
BS2931C
BS2931D
BS2932A
BS2932B
BS2932C
BS2933B
Representative

S«np...d<"
BS2931A
BS2931A1
BS2931A2
BS2931A3
8S293IA4
BS2931B
BS2931B1
BS2931B3
BS2931B4
BS293IB5
BS2931C
BS2931D
BS2932A
BS2932B
BS2932C
BS2933B
Representative

14500 J
14200
15600
14300
13900
7720 J
13200
12100
12800
14200
4270
8530
120OO
10800 J
11700
15600 J
13,900

Magnesium
NA

11300
I01OO
9750
12700

NA
11200
11200
13000
11900

NA
NA
NA
NA
NA

10500 J
22.000

112
4.4
44
4.4
4.4
3.9
4.8
4.4
4.6
4.4
6.6
6.4
10.4
4.1
4.1
7.9
14.3

Mongonosv

388
420
444
405
383
287
396
373
376
384
300
333
339
316
350
383
482

U
UJ
U
U
UJ
U
J
UJ
UJ
UJ
U
UJ
J
UJ
U
11,1

J
J

J
J

J

,1

5.3
5.5 J
4.4
4.8
43 J
5 J

5.4 J
5.5 J
4.8 J
4.6 J
3.3 U
2.1 U
3.6
7.7
4.1
4.3
7.7

Mercury

0.06 U
093
0.08 U
006 U
0.04 U
0.05 U
0.98
0.17 U
0.24 U
003 U
0.09 U
0.07 U
0.11
0.07
007
0.19 U
0.16

173
173
153
154
154
96.2
146
131
145
163

98.6
111
172
133
128
152
1M

J

J

Molybdenum

12.3
1.5
1.5
1.5
1.5
6.4
1.5
1.5
1.5
1.5
1.9
1.8
1.4
3.4
2

1.3
2.15

U
U
U
U
U
U
U
U
U
U
U
U
UJ
U

U

0.08
0.85
0.82
0.77

0.63
0.06
0.87
0.74
0.74

0.81
0.66
0.85
0.4

0.41

0.89
0.74

1.0

Nickel

16
13.9
14.9
13.7
13.6
15.4
14.3
13.1
12.9
13.5
8.5
17.5
10.8
8.3
10.9
14

15.5

U 2.5 J
25.5
22.9 U
21.6 U
13.5

U 3.8 J
14.3

10.1
18.2
17.2
4.9
8.8
4.1
14.3

J 14.8 R
16.4
12.8

Orthophosphate

1.2
2.9
0.6
1.1
1.6
2.6
0.7
0.6
1.5
0.5

U 1.1
2.1
0.7
0.5 U
3.3
3

3.7

8.6 J
3
5

1.8
2.3
7 J

2.8
0.68
0.98

1
0.19 UJ
0.21 UJ
1.9

0.43
0.07

0.51 U
1.9

Total Phoaphonra

2310
1150
1520
897
903
2770
1100
737
805
738
427
524
478
609
532
543
672

NA
43500
29300
34000
58000

NA
55100
53700
49900
51300

NA
NA
NA
NA
NA

37800 J
75.800

Potattlum
NA

3860 J
4180
3830
3040 J
NA J

3060 J
3410 J
3400 J
3780 J
NA
NA
NA
NA
NA
NA

3,562

54.2
18.5
27.1
18.7

18.5
35.2
18.2
13.7
15.5

17.2
14.9
31

18.6
11

34.5

16
27.5

Setenhim

1.1
0.58
0.43
0.6
1
1

0.83
0.53

1.9
0.57

0.96
1.5
4.1
4.2

0.75
0.45

J

J

J
J

J
J

J
U
U

•u

J

U

U
U
U

III

6.7
6.5
6.3
6

6.4
5.6
6.4
5.9
5.7
6.2
4

4.4
4.2
3.2
11.2
6.5
7.6

Stiver

1.7
0.34
0.34
0.34

0.71
1

0.35
0.34

0.35
0.44
0.22

0.21
1.6

0.89
1.2

0.41

1.9

UJ
UJ

J

U
U
UJ

U
U
U

U
U
J

U

15.4

12
13.7 J
11.6 J
11

11.8
10.9
11.9

10
10.9
9.7 J
(1.4 J
10
9.7
9.8
11.3
12.6

Sutfate

NA
20 U

4780
3060
20 U
NA
340
120
470
130 U
NA
NA
NA
NA
NA
NA
NC

868
618
880
650
848
1210
773
574
555
589
423
433
358
518
257
460
600

Thaflhim

0.07
0.12
0.15
0.33
0.11
0.03
0.11
0.15
0.11
0.11
0.14
0.13
0.12
0.06
0.1
12.3
0.3

J
UJ
J
J
UJ
J
UJ
J
UJ
UJ
U
UJ

U
U

13100
14100
14800
13800
13900
9930
13600
12900
12600
13900
11100 J
12400 J
13000
12100 J
11000
14300 J
14,400

Vanadium
59.3
23.2
38.8
25.9
23.6
38.7

22.7
17.9

21
22.1
45.4 J
87.8 J
29.6
43.8
40.2 J
24.7
45.4

21.3
9

10.8
8.8
9.2
21.6
10.7
9.7
8.7
9.1
12.7
14.2

6.3
7.6
11.1

5
29.1

One

108
64.6
84.5
60.4

59.1
81.1
62.1
47.6

.49.8
53.1
40

44.8
41.9

39
40.4

51.4
52.8

J 10.6
16.3
16.2
15.4

14.9
j 5.9

14
13.4

15.1
14.1

J 12
J 14.1
J 12.S J
J 14
J 9.8

15.7
16.1

J

J

J
J

J
J

Notes:
Results in mgrttg.
NA - Not analyzed.
NC - Not calculaled.
U - Nol delected
J • Estimated value.
B • Rcjecled value.

(a) Sample ID numbering scheme: first tow tellers. 'SS' or 'BSV stand tor 'surface soiC (top 6') or "below-surtace soil' (approximately two feet); first three numbers Indicate radial in degrees (e.g.. W5' equals 45* radial): fourth number
indicates mite Item cenierpoint within which sample was collected, remaining letters indicate where sample falls in sequence of samples collected along same radial wKhln same rrtlte (e a sample with suffix "A" Is closer to centerpomt than
sample with suffix 'B').
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4 3-6 (continued)

Analytical Results for Surface Soil Samples - Northwestern Quadrant

Table 4J-6

Sample (d Aluminum Antimony Aramtc Barium Beryllium Boron Cadmium Calcium Chrontfum Cobalt Copper Fluoride Iron UOihim

SS3I51A
SS3I51B
SS3151CA
SS3I51D
SS3152A
SS3152B
SS3152C
SS3153A
SS3153B
SS3153B1
SS3I53B2
SS3153B3
SS3153B4
Representative

Sempteld'"

SS3151A
SS3151B
SS3151CA
SS3151D
SS3152A
SS3152B
SS3152C
SS3153A
SS3153B
SS3153B1
SS3153B2
SS3 15383
SS3153B4
Representative

14000 J
14900
9800
13200
10500
13300
13300
9900 J
13400
11500
13400
16000
14100
13.900

Magnesium

NA
NA
NA
NA
NA
NA
NA
NA
NA

4260
8830
6680
5070

22.000

67.8
6.3
6.1
42
4 1
4

4.1
69
4
4

4.5
4
4

14.3

Manganese

397
365
305
462
376
528
558
531
541
445
377
489
594
482

U
U
UJ
UJ
UJ
UJ
U
U
U
UJ
UJ
UJ
III

J
J

17.5
5.4
2.5
6.6
3.1
49
3.3
2.9
2.2
3.5
4.8
4.5
4

7.7

Mercury

0.07
0.16
0.18
024
0.08
0.09
0.06
0.06
0.06
0.07
0.43
0.07
0.1
0.16

J 390
U 160
U 77.4

181
186
148
161

J 126
146
126
129
145
153
188

J

J
J
J

Molybdenum

17.6
U 1.8
U 1.7

1.2
U 1.2

1.1
1.4

U 11.5
2

U 1.3
1.5

U 1.3
U 1.3

2.1S

U
U
UJ
U
UJ

U

U
U
U
U

0.2
2

0.81
0.92
0.61
0.4
1.1

0.86
0.79
0.48
0.96

1
0.95
1.0

Nickel

90
21.9
8.8
16.1
11.4
14.2
11.8
10.3
10

11.3
12.5
16.8
13.3
15.5

2
5.5
3.2
4.8

U 1.68
5.1

J 4.7
4.7
1.9
8.6
15.9
14.5
11.2
12.8

Onhophoaphata

12.6
22.2

U 13.9
12.1

U 13.3
13.5
10
9.1
30.2
12.2
14.9
12

16.3
3.7

J 78.8 J
16.4 J
1.1 J
8.8
3

5.8
UJ 3.6
J 1.5 J
J 1.3
J 1.6 U

0.34 U
0.32 J
0.69 J
1.9

Total Phosphorus

42400
4850
1050
1960
1070
1450
899
842
1650
842
794
694
621
672

NA
NA
NA
NA
NA
NA
NA
NA
NA

4500
29500
8070
5120

75.800

pot»i Hi mn

NA
NA
NA
NA
NA
NA
NA
NA
NA

3260
2420
4520
4220
3,562

510
74.7
16.9
52.6
21.5
28.7
23.2
17.4
24.3
15.9
15.1
18.9
17.5
27.5

Satarrium

3.2
1.9
1.8
2.8
1.3

0.87
0.25
0.57
0.33
0.5

O.S7
0.5
0.5

J
J
J

J
J

J
J
J

J
U
U

U
J

U
U
U
II

5.1
5.5
4.3
5.9
5

4.4
11.3
5.2
4.9
5.9
6.3
7.7
7.2
7.6

SINar

6.9
1.9

0.51
2.3
1.8
1.1

0.68
0.43
0.4
0.3

0.34
0.31
0.3
1.9

J
UJ

U

J

J

U
U

J
J

U
U
U
II

54.5
40 J
21 J

39.3
14.9
13.7
14

13.2
14.5
12.8
10.5
14.3
14.5
12.6

Sumrte

NA
NA
NA
NA
NA
NA
NA
NA
NA
20 U
20
20
20 U
NC

8600
1740
568
745
513
540
259
423
352
338
450
450
400
600

ThaHKm

3.9
0.51
0.19
0.46
0.1B
0.16
0.1
0.02
0.1
0.16
0.17
0.14
0.14
0.3

l '

J

U
J

UJ
J
U

J
J

10200
18300 J
13000 J
13400
15300
14800
14700
12200
14700
13400
H500
17300
15900
14,400

Vmdhan

550
75.6 J
28.5 J
552
25.9
34.4
25 j.

30.2
26.4 J
22.7
22.7 J
28.7 J
24.2 J
45.4

57.6 J
23.1 J
12.6 J
15.7 J
19.9
12.7 J
26.2
4.6 J
38.2 J
11.6
7.3
10.1
12.1
29.1

Zmc

771 J
180 J
60.8 J
158
86.8
83.5
76 J

63.4 J
66.8
59.7
53.6 J
70.8 J
74.3 J
S2JJ

7.5
19.3
14.3
17.4
17.6
12.8 J
9.5
7.5
8.2
10.6
13.5
13.6
11.4
18.1

Notes:
Results in moAg.
NA - Not analyzed
NC • Nol calculated
U - Nol delected.
J • Estimated value.
R - Rejecled value.

(a) Sample ID numbering scheme: first row letters. 'SS' or "OS", stand for 'surface soil' (lop 6') or "below-surface soir (approximately two feet): first three numbers indicate radial In degrees (e.g.. TMS' equals 45' radial); fourth number

indicates mile from centerpoint within which sample was collected: remaining letters indicate where sample falls in sequence of samples collected along same radial within same mite (e.g.. sample with suffix 'A' Is closer to centerpolnt than
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.3-6 (continued)
Analytical Results for Surface Soil Samples - Northwestern Quadrant

Table 4.3-6

Sample M

Representative

Aluminum Antimony Barium Beryllium Boron CaMum Chromium Cobalt Copper RuorMe Lithium

BS3I5IA
BS3I51B
BS3151D
BS3152A
BS3152C
BS3153AA
BS3I53B
8S31S3B1
BS3153B2
BS31S3B3
BS31S3B4

13000 J
7240
8650
8610
13500
9880 J
10500
13000
11TOO
10400
12200

71.7

6.8
4.6
4.5
4

55.6
4.2
4.4
4
4.3
4.4

U
UJ
UJ
UJ
U
U
U
UJ
UJ
UJ
UJ

5.3 J
1.2 U
5.4
2.7
2.6
4 J
2.9
5
3
41
4.6

155
73.2
142
172
162
139
135
153
132
123
136

J

J
J
J
,1

0.08
0.45
0.69
0.45

I
0.07
0.83

0.95
0.83
0.84

095

U
U

U
J
U

7
3.1
2.6
1.61
3.9
6.8
3.3
11.1
8.6
13.2
7.5

J

J
J
J

U

2.1
0.29

0.26
0.34

0.13
0.42
0.27
0.34

0.79
0.33
0.34

J
UJ
J

J
J
U
J
U
U

NA
NA
NA
NA
NA
NA
NA
22800
4350
69100
47100

28.S

20.8
16.1
14.4

26.9
18.7
29.4
13.7

15.5
14.4
16.4

J
J

J
J

J
J
J
J

6.6
2
4.9
5.9
11.3

6.5
4.8
8.6
6.5
S.8
7.1

UJ

U
J

J

12.6
8.6 J
10.9

11.2
11.8
9.7
8.6
11.4
12.6
9.8
15

540
4S8
523
395
190
510
339
350
360
510
380

13900
10500 J
9740
13300
15100

11300
13100
14800
14000
12200
14800

7.9
12.1
13.7

15.6
14.5

9.9
29.9
8.9
10.6
12.6

92

J
J
J

J
J
J

10.9

11.1
15.1
16
11.2

10.3
8.7
12.3
9.8
13.3
10.9

13.900 7.7 12.S 1,9 75,800 27.5 7.6 12.6 MO 14.400 29.1

Sampto Id Magnesium Manganese Mercury Molybdenum Nickel Orthophosphata Total Phosphorus Potassium Selenium Sfrver SuHata Thafllum Vanadium Zinc

BS3151A
BS3151B
BS3151D
BS3152A
BS3152C
BS3I53AA
BS3153B
BS3153BI
BS3153B2
BS3153B3
BS3153B4

NA
NA
NA
NA
NA
NA
NA

6740
4410
15100
7870

395
280 J
304
338
421
340
377
407
537
325
400

006
0.07

0.31
009
0.08
0.05
0.09
0.54
0.04
0.07

2.3

U
U

U

U

U
U

10
2.3
1.3
1.3
1.1
7

1.4
1.5
1.3
1.4
1.5

U
U
UJ
U
U
U

U
U
U
U

13.4

10.2
11.1
10.3 U
13.1
10.7

11.6
14.4

14.5
14.7

14.6

3
1.2
0.5 U
1.2
1.7
1.2
1

2.22
10.1
1.77
1.62

1090
443
451
501
396
583
512
684
808
483
413

NA
NA
NA
NA
NA
NA
NA

2780
3150
2210
2390

0.55
1.7
3.1
1.1

0.27
0.94

0.27
0.56
0.51
0.7S
0.57

J
U

U
J
U
U
U

II

1
0.23
1.3

0.91
0.67
1.1

0.97
0.34

0.31

0.33
0.34

U

J

U
U
0
U

NA
NA
NA
NA
NA
NA
NA
30
20
20 U
20 U

0.06
0.16
0.23
0.1
0.1

0.05
0.1

0.17
0.14
0.24

0.17

J
U
J
U
UJ
J
UJ
J
J
J
J

47.8
878
29.9
22.7

24.2
38.6

31.2
19.8
21.4
18.1
22.8

J

J

J
J
J
y
,1

61.1
35.9
35.2
48.7

49.6
42.9
40.1
53.5
63.7

44.S
47.8

J
J

J
J
J
J
J
J
,1

22,000 2.15 15.5 3.7 672 3,562 NC OJ 45.4 52.8

Moles:
Results trt rng/Vg.
NA - Not analyzed.
NC - Not calculated.
U - Not deiecied
J - Estimated value.
R • Rejected value.

(a) Sample ID numbering scheme: first row letters. 'SS' or 'BS', stand for 'surface soir (lop 6') or 'below-surlace soil' (approximately two (eel): first three numbers indicate radial in degrees (e.g.. W5' equals 45° radial); fourth number

indicates mile Irom centerpoint within which sample was collected: remaining letters indicate where sample falls in sequence of samples collected along same radial within same mite (e g., sample with suffix 'A' is closer to centerpoint than
sample with suffix "B").



Section 4 Nature and Extent of Constituents of Potential Concern

Table 43-6 (continued)
Analytical Results for Surface Soil Samples - Northwestern Quadrant

Table 4.3-6

Aluminum Arsenic Barium Beryllium Boron CaOFmUm Calcium Chrotnluni Coban Copper Rucrfde Uthhim

SS3381A
SS3381B
SS3381C
SS3381D
SS3382A
SS3382B
SS3382C
5S3383A
SS3383B
Representative

Sample M("

SS3381A
5S33B1B
SS3381C
SS338ID
SS3382A
SS3382B
SS3382C
SS3383A
SS3383B
Representative

Sample M1"

BS3381A
BS3381B
BS3381D
BS3382A
BS3382C
BS3383A
BS3383B
Representative

S^mp-ek.'"

BS3381A
BS338IB
BS3381D
BS3382A
BS3382C
BS3383A
BS3383B

15300
12400
12900
13200
122OO
7210
12700
9470 J
10400 J
13.900

Magnesium

NA
NA
NA
NA
NA
NA
NA
NA
NA

22,000

Aluminum

10300
9970
9900
10600
8600
12500 J
7620 J

13,900

Magnesium

NA
NA
NA
NA
NA
NA
NA

5.7 UJ
5.8 UJ
3.8 UJ
5.9 UJ
10 J
4.2 U
6.1 U
8.5 UJ
11.9 UJ
14.3

Manganese

382 J
368 J
469
415 J
410
250
546
53.4 J
44.9 J
482

Antimony

6.3 UJ
6.8 UJ
6.4 U
4.1 UJ
5.2 U
6.7 UJ
15.8 UJ
14.3

Mm 901*10 96

396 J
242 J
319 J
316
129
263 J
198 J

6.8
4.2 U
5.7
4 U
4

9.2
8.2
2.3
3.3
7.7

Mercury

0.17 U
0.14 U
0.19 U
016 U
0.09
0.06
0.16
0.1
008
0.16

Arsenic

5.4 U
2.7 U
5.5 U
4.9
4.3
8.7
3.9
7.7

Mercury

0.12 U
0.16 U
0.13 U
0.09
0.09
0.08
0.09

129
96.8
208
69.8
113
103
181
114
144

J

J

188

MoiyDosfiufn

1.6
1.6
3.8
1.7
1.1
1.2
1.7
2.8
3.5
2.15

Barium

92.6
134
965
172
193
116
196

U
U
U
U
UJ
U
U
U
II

J
J

188

Molybdenum

1.8
1.9
1.8
1.2
1.7
3.7
3.5

U
U
U
UJ

U
II

1
0.67
0.57
1.1

0.47
0.62
0.71
0.71
0.91
1.0

Nickel

21.9
15.8
20.9
32.5
13.6
11.7
11.5
7.9
6.7
15.5

Beryllium

1.2
O.S6
1.1

0.28
0.43
0.22
0.18
1.0

Nickel

12.7
8.1
7.3
12
6.5
9.6
2.5

3.3
2.5

U 3.09
4.1
5.5

UJ 3.1
J 92.2 R

197
7.9
12.8

Orttiophosphate

1.8
3.8
6.1
5

8.8
11
9.9
11

17.5
3.7

Boron

2.7
11.5
3.1
9.4

J 13.4 R
U 91.7
U 6.7

12.8

Orttiophoaphate

1.9
2.1

U 0.7
2.7
1
10
0.5 U

22 J
19.1 J
25.8
13.1 J
8.7
9

10.6
5.6
4.2
1.9

TotAi Ptiospnoftis

3880
4690
4670
3370
1920
2820
1540
1550
1530
872

Cadmium

2.2 J
0.45 UJ
0.16 UJ
1.7

0.09 UJ
0.74
0.05 U
1.9

Total Pnosphonjs

805
485
637
595
332
543
394

NA
NA
NA
NA
NA
NA
NA
NA
NA

75,400

Potassium

NA
NA
NA
NA
NA
NA
NA
NA
NA

3,502

Calcium

NA
NA
NA
NA
NA
NA
NA

75,800

Potassium

NA
NA
NA
NA
NA
NA
NA

90.7
61.4
67
107
38.1
36.6
24.3
14.4
10.7
27.5

Setanhm

2.7
1.9

0.62
1.6

0.43
2
2

0.93
078
3.05

Cnroninffl

25.4
17.8
19

18.2
8.5
10.2
4.9

27.5

C*BaV«*«l la MMovwnnjTT

2.3
2.4
1.3

0.37
0.64
3.5

0.48

J
J

J

J
J
J

l

U
U

U

U

U

n

J
J

J
J
J

l

U
U
U

3.6
3.5
5.4
2.8
3.9
4.6
11
2.2
1.8
7.6

Silver

1.8
6.6
2

0.2
1

0.76
1.5

0.35
0.56
1.9

Cobalt

4
3.3
2.3
4.3
a
3

0.79
7.8

Sflvar

0.21
0.56
0.21
1.6
2

0.96
1.5

UJ
UJ
U
UJ

U
J

U

J
U
j

UJ
UJ
UJ

J

II

U
U
U
J

20.7 J
17.3 J
19.9
14.9 J
12.8
13.4
16.8
10.9
13.8
12.6

Sulfate

NA
NA
NA
NA
NA
NA
NA
NA
NA
NC

Copper

12.2 J
11.3 J
9.3 J
10.1
11

11.8
72
12.6

Sultate

NA
NA
NA
NA
NA
NA
NA

2600
2010
1720
1150
653
820
540
725
1300
600

Thafllum \

0.52
0.22 UJ
0.4

0.37 J
0.17
0.16 J
0.31
0.07
0.13
0.27

Ftuorlde

660
605
423
420
888
60S
1230
600

ThaMum •

0.22 UJ
0.1 U
0.1 U
0.13
0.13 UJ
0.05 U

14200
12800
14600
15200
13800
8880
10800
10500
10100
14,400

ranadhm

97
21.1
90.8
55.1
44.1
37.5
67.6
132
34.4
45.4

ton
13200
10900
12100
12000
5790
12100
6580
14,400

VanaOun

32.6
92.6
32.9
27

27.6
48.9
32.5

J
J

J

J

J
J

l

J
J

J

J

J
J.
J

J
J

1

J
J
J

J

27.1
0.88
20.3
26.6
13.2
40.8
54.4
14.8
9.8
29.1

Zmc

183
164
215
126

94.0
108
132
86.3
81. 9
52.8

Uad

11.4
3

10.1
6.9
9
7
1.3

29.1

Zmc

59.1
39.1
37.6
39.3
28.9
39.2
29

J
J

J
J
J

J
J

J

J

J
J
J

J
J
J
J

J
,1

J
J
J

J
J

16.7
12.8
15.3
12.8
11.2 J
10.3 J
55.2
34.7
65.6
16.1

UMum

15.8
15.2
12.4
15.3 J
57.1
32.6
568
16.1

15.5 3.7 672 3,562 3.0S 1.9 NC 0.27 45.4 52.8

Notes:
Results in mg>g.
NA - Not analyzed.
NC - Not calculated
U - Not detected.
J-Estimated value.
R - Rejected value,

(a) Sample ID numbering scheme: first row letters. 'SS' or 'BS', stand lor 'surface soil' (lop 6') or -below-surtace soil' (approximately two leel); first three numbers indicate radial In degrees (e.g.. "045' equals 45* radial): tourth number
indicates mile Irom centerpoint within which sample was collected: remaining letters Indicate where sample (alls in sequence of samples collected along same radial withfn same mite (e.g., sample with suffix 'A' Is closer to centerpotnt than
sample with suffix "B").
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Surface and Subsurface Characterizations
Figures for Section 4.3
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Cadmium in Surface Soils
Bearing 000

Location BS in ppm SS in ppm

1A

10

1C

1D

2A

2B

2C

3A

3B

1.7

0.31

099

1 4

0.38

0.28

0.55

031

453

129

24.6
13.1

12

21

1.3
14

0.93

Cadmium in Surface Soils

Bearing 068

Location BS in ppm SS in ppm

1A
IB
1C
ID
2A
2B
2C
3A
36

4.4
0.5
15

0.38

0.38

0.42

034
04

048

294
593

10
8.3
7.2
52
3.9
2.9

4

wo

ISO

g 100

so n_n 1! „ . ^ _ .
1* IB 1C ID 2A » 2C 3* 3B

Sample Location

Cadmium in Surface Soils

Bearing 023

Location BS in ppm SS in ppm

1A

16

1C

10
2A

2B

2C
3A

3B

2

083

1.2

0.39

0.99

028
027

36.6
43.5

16.9
9.7
49
4 5
24

064
049

Cadmium in Surface Soils

Bearing 045

Location BS in ppm SS in ppm

1A

1A01

1A03

1A04

1B

1C

ID

2A

2B

2C
3A

3B

0.8

0.61

4.3
039
26

05
034

074
036

112
65.6

163
628
387
20.2

6
12.7

23
102
28
1.5

20D

ISO

g 100

0 H 1 n „ _ _
'» IB 1C ID 2» » X 3A 36

Sample Locate!

Sample location

Cadmium in Surface Soils
Bearing 090

Location BS in ppm SS in ppm

IB 25.7 78.4

1B02 78.5

1B03 87.4

1B04 72.5

1B05 094 14.5

1C 0.87 29

1C05 099 4.5,

1D 0.14 5.5

2A 0.38 9.8

26 3.3

2C 21

3A 0.38 092

38 0.43 4.3

.

|ioo

Sample Location

Legend:

•Vfl Below surface concentration In ppm

1 (Surface soil concentration in ppm

Notes:
BS - below surface
SS - surface soil

In Die tables accompanying the bar chafb. locator* listed
wrrh no concentration given mean thai me constituent was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL, MC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Cowmtntfrai of Cadmfam Versm Distinct
From EMF Facilities, ME Quadrant

21372 FIGURE 4 3-28



Chromium in Surface Soils

Bearing 000

location BS in ppm SS in ppm

tA

1B

tc
1D
2A

2B

2C
3A

3B

145

14.7

199

156

21 8

14.1

20.2

15.3

805

99.4

684

28.8

357

265

192

21 3

194

200

100

. ILCL rn ,-n

t» IB 1C ID 2A 28 2C

Chromium in Surface Soils

Bearing 068

Location BS in ppm SS in ppm

1A

IB
1C
1D
2A
2B
2C
3A

3B

49
8.2

6.3

16.2

16.2

20.8
13.1

17.5

21.3

141

195

202

54.8

32.6

38.9

28

23.9

31.7

500

400

300

200

100

0JLl •̂0-

2A 29

|

Chromium in Surface Soils
Bearing 023

Location BS in ppm SS in ppm

1A

1B

1C

1D

2A

2B

2C

3A

3B

124

97

16

18.3

156

15

15.1

739
875

489
344

26
307

19

17

133

Chromium in Surface Soils

Bearing 045

Location BS in ppm SS in ppm

1A 11 243

1A02 197 404

1A01 154 190

1A03 29.2 443

1A04 98 136

1B 166 968

1C 573

1D 276

2A 194 516

2B 169 26.2

2C 358

3A 179 268

3B 16 258

•

- J :̂ -CL

_

o u •d.jCL
s s

Chromium

Bearing 090

Location BS

1B

1B01

1B02

1B03

1B04

1BO5

1C

1C05

ID

2A

2B

2C

3A

3B

in Surface Soils

in ppm SS ki ppm
166 342

13.5 41.4
365
471

369
126 93.3

27.5 22.4

13.3 26.1

25.6 34

14.4 408

36.3

296

20.4 26.3
234 288

500 T

450

400

350

300

250

200

150

100

Jl Jl
2 s | | | | " § e S R S S S

Legend:

|H Below surface concentration in ppm

I I Surface soil concentration in ppm

BS - betow surface
SS - surface soil

In the tables accompanying the bar charta. lucalkim Rstod
Wftti no concentration given mean tut the constituent was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

Concnrtntfall of Chromium Venus DfeUnct
From EMF FaxiKtfcl, NE Quadrant

21372 FIGURE 4 3-29



Fluoride in Surface Soil

Bearing 000

Location BS in ppm SS in ppm

1A

1B

1C

10
2A

2B

2C

3A

38

4A

385

470

445
406
455
383
360

3450

1490

2340

940
1290

575
458
438

305

Fluoride in Surface Soil

Bearing 068

Location BS in ppm SS in ppm

1A
IB
1C
1D
2A
26
2C
3A
38
4A

953 4780

405 6730

310 1040

470 1180

388 913

363 685

237 490

360 670

393 618

30000

MM

MM

15000

10000

mm
JlJ] , -

1A IB 1C ID 2A a K 3A 38 4A

Fluoride in Surface Soil

Beanng 023

Location BS in ppm SS in ppm

1A

1B

1C

1D
2A

28

2C
3A

3B
4A

600
375

380

463

363
390

510

3420

2500

1590

1280

468
528

708

368

448

Fluoride in Surface Soil
Beanng 045

Location BS in ppm SS in ppm

1A

1A02

1A01

1A03

1A04

18

1C
ID

2A

2B

2C
3A

3B

533

610

470

990

470

458

448

358

413

395

9880
12600
6020

16900

5350

3130

2820
765

1300

510

793

510

475

!B 1C

. J i .n
8 S - o

Fluofide in Surface Soil

Bearing 090

Location BS in ppm SS in ppm

IB
1BO1

1B02

1B03

1B04

1B05

1C
1C05

1D

2A
2B
2C

3A

36

3320
540

601

283

562

267

1500

333
360

20400
2100

26800
27200
19600
4040
5720
1000'

1460
448

575

495
405
468

, J1IL i il m i (. n i n [•̂ i

Legend:

H Below surface concentration in ppm

1 I Surface sort concentration in ppm

BS - below surface
SS - surface soil

In me tables accompanying the bar cham. locator* Ibjkxf
with no concentration given mean that ttw constituent wag n
analyzed at ihat location or thai no sample was taken.

BECHTEL ENVIRONMENTAL, INC.
S»N FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

OmamlrtUam of Fhaariilt V
Froai EMF FadlW«, ME Oiudrant

21372 FIGURE 4.3-30



Total Phosphorus in Surface Soil

Bearing 000
Location BS in ppm SS in ppm

1A

1B

1C
ID

2A

2B

2C
3A

38

4A

928
667
648

1260
404
460
491
431

Total Phosphorus in Surface Soil
Beanng 023

Location BS in ppm SS in ppm

1A
1B
1C
1D
2A
2B
2C
3A
3B
4A

944

543

607
539
584
464
496

11700
11400
5110

2640

1910

1840
1120
782
745

Total Phosphorus in Surface Soil

Bearing 045
Location BS in ppm SS in ppm

1A
1A02

1A01
1A03
1A04
1B
1C

ID
2A
2B
2C
3A
3B

622
779
598

1950
570

1040

464

447

454
474

40400

40000

15900

52600

16900

19100
10100
1660
2960

1010
2030

1000
778

_n

Total Phosphorus in Surface Soil

Bearing 068
Location BS in ppm SS in ppm
1A

1B

1C

1D

2A

2B

2C
3A

38

2320

610

907

505

580

507

361
431

625

17600

28100

3970

3260
2560

2300
1320
1420
1930

90000

80000

70000

50000

won
30000

20000

10000

m

Jl n
1A 10 1C ID 2A 2B 2C 3A 36 4A

90000

00000

70000

60000

50000

40000

30000
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10000 _n n n „
1* IB 1C ID 2A X 2C 3A SB «*

Total Phosphorus in Surface Soil
Bearing 090

Location BS in ppm SS in ppm

1B

1BO1

1B02

1BO3

IBM

1BO5

1C

1C05

10

2A

2B

2C

3A

38

23600 52400

672 6510
76600

84900

72200

855
656
1110
624
491

419
554

9590

20400

2760

4560

3190 '

1260

1140

819

896

I _n Jl ,_n

90000

80000

70000

60000

50000

10000

30000

?0000

10000

0

3 5 H S S

Legend:

111 Below surface concentration in ppm

I I Surface soil concentration in ppm

BS - below surface
SS - surface soil

In the tables accompanying the bar charts, location* listed
with no concentration given mean thai the constituent was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Coacratratfon of Total Phosphorus Venn
Moaner From KMF Facilities. ME Quadrant

21372 FIGURE 4.3-31



Vanadium in Surface Soils

Bearing 000

Location BS in ppm SS in ppm

1A

1B

1C

10

2A

2B

2C
3A

3B

4A

308
661
269

306
25

268
31 5
25.8

151

28.3

836

203
547

31 6

288

22.7

27

TOO I

0 -
_

Vanadium in Surface Soils

Bearing 068

Location BS in ppm SS in ppm

1A
IB

1C
1D
2A
2B
2C
3A
3B
4A

44.2 163
23.7 257
261 65.4

1.1 254
29.4 51.3
24.1 38.3
33.3 47.4
272 32.7

21 275

.-n

Vanadium in Surface Soils

Bearing 023

Location BS in ppm SS in ppm

1A

1B

1C

1D
2A

2B

2C
3A

3B
4A

347

277

133
124

68.1
452

237 238
278 274

24 38.1
257 249
271 22.5

n

Vanadium in Surface Soils

Bearing 045

Location BS in ppm SS in ppm

1A
1A02
1A01
1A03
1A04
1B
1C
10
2A

2B

2C
3A

3B

41

238

21 3

41.1

14 7

35 1

279

256

266
26.7

425

463

222

559

180

167

82

387

53.4

32.3

543

326
29 1

M n J* ^n , n ,.n ^

Vanadium in Surface Soils

Bearing 090

Location BS in ppm SS in ppm

1B

1801

1B02

1803

1804

1BO5

1C

1C05
10
2A

2B

2C

3A

38

220

18.3

17.2

31.1

15

28.5

11

25.1

29

580

63.9

491

729

525

113

232

28'

568

23.1

37.4

33.5

25.5

28.5

no

TOO

600

500

400

300

200

100

0

_

JL1 i 1 1 j

i

M fi-i f\ , n , n , n fi p-\ ,
; g y § 9 3 8 8 S «

Legend:
|̂ Below surface concentration in ppm

I I Surface soil concentration in ppm

Moles:
BS - below surface
SS - surface soil

in the taMes accompanying the bar charts, locations listed
with no concentration given mean that the constituent was not
analyTed at that location or that no sample was taken.

BECKTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

QMKartntfcm of Vandhun Verm IHjtan
From F.MF Facilities, NE Quadrant

21372 FIGURE 4.3-32



Zinc in Surface Soils
Beanng 000

Location BS in ppm SS in ppm

1A

1B

1C

1D

2A

2B

2C

3A

3B
4A

484

397

459

49.2
52

34.1
458
362

321

128

331

114

134

81.6

69.6

658

58.5

1600 |

1400 •

1700

1000 •

.1

. jJL
1* IB 1C ID 2A

Zinc in Surface Soils

Bearing 068

Location BS in ppm SS in ppm

1A
18
1C
1D
2A
28
2C
3A
38
4A

95.7
48

43.1
35

51 8
35̂
352
433
41.3

329
538
123
114
112
101
91.3
94.9
104

1600

1400

1200

1000

no
no
400

200

0jj _n
IA IB 1C ID 2A

Zinc in Surface Soils

Bearing 023

Location BS in ppm SS in ppm

1A

1B

1C

ID
2A

2B

2C
3A

3B
4A

542

392

36
34.1

34.5

41.7

39.2

267

307

148
117

72.6

135

91 3

579

50.3

Zinc in Surface Soils

Bearing 045

Location BS in ppm SS in ppm

1A

1A02

1A01

1A03

1A04

1B

1C

1D

2A

2B

2C
3A

3B

472

579

462

884

31.3

602

41 1

363

50 1
38 1

735

906
497

1220
452
263
180
81 1
137

786
113
82

907

1600 |

1400 1

1700 •

1000 •

-
600.

400 )

1600 -

1400

800

600

JL-Q-IL
ID 2A

Zinc in Surface Soils

Bearing 090

Location BS in ppm SS in ppm

• JLrOj u- ,.

1B

1BO1

1B02

1B03

1BO4

1B05

1C

1CO5

1D

2A

28

2C

3A

38

296

42.1

38.5

47.3

46.9

37.6

32

35.5

43.1

827

120

858

1100

938
207

3574

81.5 •

78.7

124

95.9

64.7

58.7

71.2

1600

1400

1200

1000

no

J
200 1

,1
j~|

.

j-i j-j j] n n j-, j-t

- i | | | | " § 9 S i R « s s

5 S 5

Legend:
faH Below surface concentration in ppm

[ I Surface soil concentration in ppm

Hole.:
BS - below surface
SS - surface sod

In the tables accompanying the bar charts, locations listed
with no concentration given mean that the constituent was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL t*C.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Com.mli »Uon of Zinc Verau Distant*
From EMF FadUtin, NE Qnadnuil
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Selenium in Surface Soils

Bearing 000
Location BS in ppm SS in ppm
1A

18
1C

1D
2A

2B

2C
3A

3B
4A

0.27

2.1
22

04

3 1

0.3
2.7

3 1

2.1
I.I
\2

085
056
25

1

22
52

I I
IB 1C

I II
?e

Selenium in Surface Soils

Bearing 068

Location BS in ppm SS in ppm
1A
IB
1C
10
2A
2B
2C
3A
38
4A

1.8

076

041
1

0.94
3

086
2.4

0.92

31

2.6
035
071

036

1.6

0.8

15
1.7

JLJ. In wi

Selenium in Surface Soils
Bearing 023

Location BS in ppm SS in ppm
1A

IB

1C

1D
2A

2B
2C
3A

3B
4A

029
025

086

4.6
15

0.84

0.3

1.1

26
059
31

099
1 7

0.87

1.2
3.2

Selenium in Surface Soils

Bearing 045

Location BS in ppm SS in ppm
1A

1A02

1A01

1A03

1A04

18

1C

1D
2A

2B
2C
3A

3B

1.3
0.7

073

13
057

028

15

1.6

029
1

6 •

L ub -

Setenium in Surface Soils

Bearing 090
Location BS in ppm SS in ppm

IB
1BO1

1B02

1B03

1BO4

1B05

1C

1C05

ID
2A
2B
2C
3A
3B

4.3
0.29

062
0.5

089

0.68

2.6

0.6
098

105

1.6
103

16.3
6.5
2.2
2.4

073
2.3 '

0.73
0.6

084
0.67

1.1

i JL fl Ml Ml

S 3 8 3 8

Legend:
•H Below surface concentration in ppm

I I Surface soil concentration in ppm

NMHc
BS - below Mlace
SS - surface soil

In th« tables accompanying ihe bar charts. tocaHom b-rted
with no concentration given mean thai Ihe constituent was n
analysed at that location or (hat no sample was taken

BECKTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Conrentntion of Sclnthin Vrrmu DManc*
From EMF FaciKBrs. ME Quadrant
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Lead in Surface Soils

Bearing 000
Location BS in ppm SS in ppm
1A

1B

1C

ID

2A

2B

2C
3A

3B
4A

94

12.1

11 9

293

205

98

172

166

339

241

681

208

172

12.3

215

21.6

26

1500

1000

500

IA IB 1C ID 2A 28 JC

Lead in Surface Soils
Bearing 068

Location BS in ppm SS in ppm

IA
1B
1C
1D
2A
2B
2C
3A
3B
4A

23.4
8.1

3.9
32.4
20.8

5

10.1

19.1

8.3

29.2

61.3

10.9

394

18.7

17.7

237

56.7

244

1500

1000

500

0

1* IB 1C ID 2A

Lead in Surface Soils
Bearing 023
Location BS in ppm SS in ppm
1A

1B

1C

1D

2A

2B

2C
3A

38
4A

75
49

6 4

14.6

11.5

143

11

23.2

323
193

307
399

25.9

175

205

193

Lead in Surface Soils

Bearing 045

Location BS in ppm SS in ppm
1A

1A02

1A01

1A03

1A04

1B

1C

ID

2A

2B

2C
3A
3B

8.1
8.2

7.73

11.3

6.4
75

13.9

12.7

55 1

148

95

69.5

45.1

57.3

29.3

276
17.1

62.7

314

165

202

595
64.4

1500

1000

500

0

1C ID JA JB 2C 3A

5 3 S - S

Lead in Surface Soils
Bearing 090
Location BS in ppm SS in ppm

1B

1B01

1B02

1B03

1B04
1805

1C

1C05

1D

2A
2B
2C

3A

3B

64.9
7.9

7.8
291

9.6

306

539

5.1
5.3

142

10.6

69.3

47.6

31.4

19.1

50
12.

5.7

63.3

16.2

8.5

9.6

152

.
e s K

Legend:

•I Below surface concentration in ppm

I I Surface soil concentration in ppm

NoM:
BS - below surface
SS - surface so*

In the tables accompanying lh« bar charts, locatfom listed
with no concentration given mean that Ihe constituent was not
analyzed at that location or lhat no sample was taken

BECHTEL ENVIRONMENTAL. WC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

CMKMrtnUon of Lead Versus Distance
From EMF Facilities. NE Quadrant

21372 FIGURE 4.3-35



Arsenic in Surface Soils

Bearing 000

Location BS in ppm SS in ppm

1A 64 33

IB 1 8 38

1C 62 7.4

10 5.8
2A 34 3

2B 67 54

2C 2.4 32

3A 4.2 1.8

3B 43 88

•18
16
14

1?

>

•
10-m--i-

Arsenic in Surface Soils

Bearing 023

Location BS in ppm SS in ppm

1 A 5 5

IB 34 47

•it
16
tj

1C 5.9 i?
10 74

2A 87 63

28 4.5 4.3 i <

2C 58 6.1 2
3 A 9 5 1

3B 1.2 2.6

Arsenic in Surface Soils

1

Bearing 045

Location BS in ppm SS in ppm r —

1A 7 9.3

1A02 5.1 13.6
TO T

1A01 5 9.8

1A03 49 167

1A04 5.8 84
1B 4.6 5.4
1C 52

1D 3.1

2A 7.5 1 3

2B 0.79 3.6

2C 2.8

u

1? T

10

,

3A 3.6 3 5

3B 2.8 27

IA

.

IB

f i r

Arsenic in Surface Soils

Bearing 068

LtJL.flJLi
1C ID M 2B ZC 3» 3B

ii n [
A

ri,
s

IB

i
1 5

<

1C ID

r

J
ss

Location BS in ppm SS in ppm

1A 3.2 7.8

1B 3.7 3.3

1C 4 3.9

1O 3.5 4

2A 2.3 3.8

26 3.6 3.3

2C 24 23

3A 3.9 3.1
38 4.7 3.5

30
n
16

14

12

10

•I ni LtJiJOJ..ajDj.ciJti
1* IB 1C ID 2« M JC 3* 3B

1

Arsenic in Surface Soils

llrillL
W 26 X 3A 3B

Bearing 090

Location BS in ppm SS in ppm

1B 5.9 9.1
1BO1 4.8 5.2

1BO2 12.2

1BO3 15.3

1BO4 9.8

1B05 5.7 4.1

1C 2.5 4.5

1C05 3.9 3.7

1D 2.6 2.8

2A 2.9 32

2B 46
r%f C&*, =
3A 42 42
3B 4.5 4.3

Ifllnlji.nlm.
_ 5 S 9 < » o < 8

»

11

16

14 •

n
10ulunndllir.

s s a i s a s s e a s x s s
B • 9 • •

Legend:
^B Below surface concentration in ppm

I | Surface soil concentration n ppm

HUM
BS — Latun surface
SS - surface soil

In the tables accompanying the bar Chans, locattona fisted
with no concentration given mean that the constituent was no
analyzed at that location or that no sample was taken.

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Cowcnrtntion of Arsenic Verms Distance
From F.MF Facilities, NE Quadrant
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Copper in Surface Soils

Bearing 000

Location BS in ppm SS in ppm
1A
1B
1C
10
2A
2B
2C
3A
3B
4A

94

9.3
104

126
11.8

9
125
87

216
159
61 9
148
175
13.9
132
139
123

UQjCLjQXUl

Copper in Surface Soils

Bearing 068
Location BS in ppm SS in ppm

1A
1B

1C
1D
2A
28
2C
3A
36
4A

15.4
10

11.4
7.5

13.7

9
8.8

11.2

8.8

25.7

31.3

132
14.4

15.3

14.3
14.9

14.7

16.3

m\•Ln: • • • • • • • • •

Copper in Surface Soils

Bearing 023

Location BS in ppm SS in ppm
1A
1B
1C
1D
2A
28
2C
3A
38
4A

102
8 1

8.3
8.7

8.5
11

9.3

199
164
18.5
142
336
134
137

13
108

Copper in Surface Soils

Bearing 045

Location BS in ppm SS in ppm
1A
1A02
1A01
1A03
1A04
IB
1C
1D
2A
2B
2C
3A
3B

9.2
105
7.8

155
72

11.3

108
91

12

11.8

70

.J
50 •

1

• •! .11 n JL JQJLLCL

Copper in Surface SoHs

Bearing 090
Locator BS in ppm SS in ppm

1B
1B01
1B02
1B03
1B04
1805
1C
1C05
ID
2A
28
2C
3A
3B

36
10.7

7.6
9.8

12.8
11.5

9

104
9.9

67.9
15.7
844
80.2
65.3
16.5
299
12.6 '
14.2
15.4
17.8
12.3
12.1
13.3

S S

Legend:

•• Below surface concentration in ppm

I [Surface soil concentration in ppm

BS -
SS - surface soil

In It* tables accompanying the bat charts, locations naiad
with no tmicanfcalkjn given mean that the conatHuant was not
analyzed at that location or that no samp4e was taken

BECKTEL ENVIRONMENTAL, INC.
SAN FfVWCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

of C-opptr Versos Pi it mice
From F.MF FadHbn, NE Quadrant

21372 FIGURE 4.3-37



Cadmium ki Surface Soils
Bearing 113

Location BS in pom SS in ppm
1A

IB
1C
in
2A 071 78
2S

2C
3A 0 52 27
3B

Cadmium m Surface Sods
Bearing 120
Location BS in ppm SS in ppm
1A

IB
1C
ID
2A

2B

2C 029 4 1
3A
3B

Cadmium in Surface So4s
Bearing 125
Location BS m ppm SS in ppm

IB

£
2A

28
2C

3A 0 37 0 95
38

Cadmium in Surface Sc*

Beannn.130
Location BS in ppm SS in ppm
IA

IB

tc
ID
2A
at
2C
3A

038 1

I* '8 1C 10 J» n X 3* 38

Sample Location

MO .

,
Sample Location

MO ;

'• IB 1C 10 » » K » X

Ssmr* Location

100

'* 'fl 1C 10 ?* ?B X 3* »

Samp* Location

Cadmium in Surface Soils

Bearing 135
Location BS in ppm SS in ppm

1A

IB

1C
ID
2A 0 48 63
2B 097 42

2C 054 1.8
3A 1.3
38 045 1

Cadmium in Surface Soils

Bearing 158

Location BS in ppm SS in ppm

1A

IB

1C

1D

2A

28 062 24

2C 0 63 1 2

3A 1.5
38 049 1.5
4A 037 054

Cadmium in Surface Soils •

Bearing 18O

Location BS in ppm SS in ppm

1A

1B

1C
ID
2A

28 29

2C 18
3A 057 1.7

38 17

4A 1.9

LmJmMt

HI Beiow surface conce

1 1 Surface soil concent

Notaa:
BS - below surface
SS - surface 904

In the tables accompanying I
with no concenfraboo given n
analyzed at that location or It

300

tso

l'«

SO

0
u IB 1C 10 2* M X M 36

Sample Location

no

tso

% 10°

so

1* IB 1C 10 !A 2B K 3* 36 U

Sample Location

r
TOO
180

ra 100

1 "•1 ;
0

itratioo ir

ation in p|

mkarcmw
lean that It
latno samf

IA IB 1C ID M » !C » 38 4»

Simote Lccaaon

BECHTEL ENVinOfWENTAL. INC.
SAN FRANCISCO

pfxn
EASTERN MICHAUD FLATS

>m POCATELLO, IDAHO

Coamrtntloai of Cadmium Venus DfaUnct
From FMF Facilities, SE Quadrant

Is. locaHom Mad £$H\ "*"* t~~o«. aav

rrSr"""01 W 21372 RGURE43-38



Chrorreum in Surface Soils
Bearing 113
Location BS in ppm SS in ppm
1A
IB

'P
2A

2B
2C
3A

39 4

Chromium m Surface Soils

Bearing 120
Location BS in ppm SS in ppm
1A
IB
1C
ID
2A

2B

2C 169 26:
3A
38

Chromium in Surface Soils
Dealing ,t,

I nralion BS in ppm SS in ppm
1A
IB
1C
ID
2A
2B
2C
3A I'. •) 219
3B

Chromium in Surface Soils
Beanng 130
Location BS in ppm SS in ppm
1A
IB

ID
2A

3A
36

400 •

300-

*oj
100

0

500 -
450.
«00
SO-
300

150-
100 -

:i

«0<
350'

400 -

300-

MO-

TO-

Chromium in Surface Sorts
Beanng 135

Location BS in ppm SS in ppm

1A

1B

1C

ID

2A 191 236

28 25 4 25 3

2C 213 251

3A 164

38 19 5 21 2

4A

Chromium in Surface Soifs
Bearing 158

Location BS in ppm SS in ppm

1A

IB

1C

1D

2A

28 163

X 175

3A

243

21 1

86

199

19.2

47 1

21 4

Chromium in Surface Soils
Bearing 180

Location BS in ppm SS in ppm

1A

1B

1C

1D

2A

2B 143

2C 131

3A 15.9 14.2

3B 18.2

4A 19.2

500,

450 1
400

300
250
200'

150 •
100-

50!

1A

,̂ r-\ .m*} ,.»r-i -n ..w-f

18 1C 10 2* ?8 K M 38 «

500
<50

200
150

10°

500 T

«50'

£>'

300 !
250
200
150

J ! _m

Legend:

HI Below surface concentration in ppm

I | Surface soil concentration in ppm

BS - below surface
SS - surlac* soil

In the tables accompanying the bar charts, locations ftat*d

analyzed at that location or that no sample was taken

BECHTEL ENVtRONMENTAL, MC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

C«KBrtrmHo« of Cfcnm*™ Vm« DMatn
From EMF FxMtte*. SE Qoadrmt

21372 FIGURE 4.3-39



Bearing 1

Location

1A

IB
1C

ID

M

28

2C

3A

3B

4A

to Surface Soil

I]

BS in ppm SS tn ppm

1020

733

Bearing 1

Location

1A

IB

1C

1D

2A

28

2C

3A

36

4A

Fluoride in Surface Soil

25Bearing 1

Location

1A

IB

1C

ID

2A

2B

2C

3A

36

4A

Fluoride in Surface Soil

Bearing 130

Location BS in ppm SS in ppm

1A

IB

1C

in
2A

28

2C

3A

358 395
4A

Fluoride in Surface Soil

20

BS in ppm SS in ppm 3MOC -

30CCO

Fluoride in Surface Soil

Bearing 135
Location BS in ppm SS in ppm
1A

1B

1C

10
2A 438 575

28 415 515
2C 455 300
3A 288
38 445 355

""1
ZOOM) '

Bearing
Location

1A

IB

1C
ID
2A
26
2C
3A

3B

Fluoride in Surface Soil

158
BS in ppm SS in ppm

400 418

483 353

360
398 450

443 378

30000

JSOOO

?0000

15000

10000 1

5000

Fluoride in Surface Son

Bearing 180
Location BS in ppm SS in ppm

1A

IB

1C
10
2A

2B 433

2C 348

3A 423 345
38 390

4A 380

30000 j

; J5000 I

I 20000

j ISODO |

I mom

5000

' o

Legend:

a^H Below surface concentration in ppm

I ] Surface soil concentration in ppm

BS - below surface
SS - surface soil

In the tables accompanying ihe bar charts, locattom feted
with no concentration grven mean that the constituent was not
analyzed at that location or that no sample was taken.

BECHTEL ENVIRONMENTAL. INC.
SAN FrVUJCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

CoKCHtntion of Fluoride Versos DManet
From EMF Fieflttlcs, SE Quadrat

21372 FIGURE 4 3-40



Total Phosphorus n Surface Soil
Bearing 113
Location BS in pom SS in ppm
1A

IB

1C
ID
2A 775

28 1350
X
3A 442 937
38
4A

Total Phosphorus in Surface Soil

Bearing 120

Location BS in ppm SS in ppm
IA

IB
1C
ID
2A

28

2C 466 878
3A

38
4A

Total Phosphorus in Surface SoH

Bearing 125
Location BS in ppm SS in ppm
IA

IB

1C

ID
2A

28
2C
3A 648 123O

38

4A

Tolal Phosphorus in Surface Soil
Beanng 130
Location BS in ppm SS in ppm
1A

IB
1C

1D
2A

2B

2C
3A

38 672 890
4A

•0000

80000

70000

50000

40000

30000

70000

10000

U IB 1C 10 2A » K » 38 U

70000

50000

40000

30000

WOOD

10000

U 16 1C 10 ?* X X 3A 3B «

90000

•0000

70000

Total Phosphorus in Surface Soil

Bearing 135
Location BS in ppm SS in ppm
IA
IB

1C
ID
2A 360 1430
2B 527 1190
2C 625 874

3A 772

36 501 695
4A

90000

80000

40000

30000

wooo
10000

U IB TC 10 ?* » K 3* 36 U

Total Phosphorus In Surface Soil

Bearing158
Location BS in ppm SS in ppm

1A

1B

1C

1D
2A
2B 447 820

2C 573 507

3A 409

38 493 458
4A 690 766

30000

20000

10000

Total Phosphorus in Surface Soil

B«aring180
Location BS in ppm SS in ppm

1A

1B
1C

10
2A
2B 1080
2C 954

3A 490 901
38 1070 850OO

4A 701

wooo

70000

50000

40000

30000

10000

IA IB 1C 10 M IB 7C 3* 38 U

Legend:
•I Below surface concentration in ppm

I I Surface soil concentration in ppm

Notes:
BS - below surface
SS - surface soil

In the tables accompanying •>• bar charts, tacaSom fitted
with no concentration g>ven mean that the constituent was not
analyzed at that location or that no sample was taken

BECKTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

Cumuntl »Uun of Tattl fVxphonn Venn
Dbtanrt Fran EMF FtrfMtfcs, SE Quadrant

21372 FIGURE 4 3-41
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Vanadium in Surtax sols
Bearing 113
Location BS in ppm SS in ppm
tA

IB
1C
m

2A 33 g 42 2

28 06
2C 22 27 2
3A

3B

4*

Vanadium in Surface Soils

Beating 135

Location BS in ppm SS in ppm

1A

1B

1C

1D

2A

28

2C

3A

36

283 377

44 1 25 8

331 284

228
222 26.2

no,
TO

Vanadium tn Surface Soils

Bearing 120
Location BS in ppm SS in ppm
1A

IB
1C
ID

2A 24 3 25 4
2B
2C
3A
3B
4A

Vanadium m Surface Soils
Bearing 125
Location BS in ppm SS in ppm
1A
IB

1C
ID
2A

2B

2C

3A 23 9 25 1
36

Vanadium «i Surface Sons
Beanrtg.130
Location BS in ppm SS in ppm
1A
IB

1C
10
2A

2B
2C
3A

3B 30 7 22
4A

I «

Vanadium In Surface Soils

Bearing 158

Location BS in ppm SS in ppm

1A

1B

1C

10

2A

28 28 3 32 3
2C 31.7 106

3A 226

38 29 5 26 1
4A 274 229

Vanadium in Surface Soils

Bearing 180

Location BS in pom SS in ppm

1A

18

1C
1D

2A

2B 261

2C 243

3A 26 23

38 289

4A 208

Legend:

•I Below surface concentration In ppm

I I Surface soil concentration in ppm

BS - below surface
SS - surface soil

tn me tables accompanying the bar charts, localona listed
with no concentration given mean that the constituent was r
analyzed at thai location of that no sample was taken

BECHTEL ENVIRONMENTAL, MC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

<o*rt«tralion of Vandium Verm DfoUnc*
From EMF Farflttir*, SE Quadrant

21372 FIGURE 4.3-42



Zinc in Surface Soils
Beanng113
Location BS in ppm SS KI ppm
1A
IB
1C
ID
2A 42

2C

3*
3B

4A

127
123

_

Zinc in Surface Soils

Bearing 135

Location BS in ppfn SS in ppm

1A
IB

1C
ID

2A
2B

2C
3A

36

377 916

528 78
494 637

61

417 602

1000

.

Zmc in Surface Soils
Bearing 120
Location BS in ppm SS in ppiri
IA
IB
1C

M

36
4A

Zinc in Surface Sorts
Bearing 1?5
Location BS in ppm SS in ppm
M
IB
1C
10
2A
26
2C
3A 302 684

36

Zinc rn Surface Soils
Bearing 130
Location BS m ppm SS m ppm
IA
IB
1C
10
2A
2B
2C
3A
38 336 559
4A

849

Zinc in Surface Soils

Bearing 158
Location BS in ppm SS in ppm

1A
1B
1C
1D
2A
26 32 689
2C 324 612

3A 676
36 47.5 713

4A 36.5 58.5

Zinc in Surface Soils

Bearing 180

Location 8S in ppm SS in ppm

1A
IB
1C
1D
2A
2B 758
2C 67.3

3A 374 702

36 758

4A 61.1

1500

1400

1200

1000

no
600

100

no

1> IB 1C 10 » » X M X 4A

1MO

1400

IWO

1000

MO

400

»0

o 1 . . - . r~l . n '•rj~t , rn - r-! ,

1« IB 1C ID M a X M Jt 4A

Legend:
•I Below surface concentration in ppm

I I Surface soil concentration in ppm

BS - betow surface
SS - surface soil

In th« tables accompanying the bar charts, locations listed
with no concentration given mean that the constituent was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Cmcratntioa. of Ztac Venus DbUm
Fran EMF FacflHin, SE Quadrant

21372 FIGURE 4 3-43



Arsenic in Surface Soils

Bearing 113

Location BS in ppm SS in ppm
IA

1B
1C
ID

2 A 5 4 4

2B 42
2C
3A 3 24
3B

Arsenic in Surface Soils
120

BS in ppm SS in ppm

Bearing

Location

1A

IB

1C

ID

2A

2B

2C

3A

3B

Arsenic in Surface Soils
Bearing 125

Location BS in ppm SS in ppm
IA

1B

1C

ID

2A

2B

2C

3A 38 4 6

3B

Arsenic in Surface Soils

Beanng 130

Location BS in ppm SS in ppm

1A
1B

1C
10
2A

2C
3A

3B 31 24

I] n i
1C ID ?A

Ji

i

Arsenic in Surface Soils

Bearing 135
Location BS in ppm SS in ppm

IA
1B
1C
1D
2A 4.6 38

2B 3.9 11

2C 84 6.7

3A 5

3B 7.3 6

Arsenic in Surface Soils

Bearing 158
Location BS in ppm SS in ppm

1A

1B
1C
1D
2A
2B 6.5

2C 36
3A
36 4.7

4 7

3.4

2
49

4

45

Arsenic in Surface Soils

Bearing 180

Location BS in ppm SS in ppm

1A
1B
1C
1D
2A
2B 051
2C 3
3A 5.1 33
3B 25
4A 5

hJllLfllL
1* IB 1C 10 2A

1JbJJlJl

_ . n

Legend:

|̂ | Bfttow surlacfl concentration in ppm

[ I Surface soil concentration in ppm

NoM:
BS - betow surface
SS - surface sou

In f*e tables accompanying lh« bar charti. location* Mated
with no concentration given mean thai the constituent was not
analyzed at that location or that no sample was taken.

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

CoBcortntton of Anrnk Vcmn DManrr
From FMF Facflhits. SE Quadrant

21372 FIGURE 4 3-44



Srtenium m Surtacn Soils

Bearing 113
Location BS in ppm SS in ppm
IA

IB

1C

ID

2A 12 1

2B 1 7

2C

3A 0 53 15
3B

Selenium in Surface Soils

Bpanng.120
Location BS in ppm SS in ppm
IA

IB

1C

ID

2*
2B

X 0 75 07
3A

3B

•

Selenium in Surface Soils
Bearing 125

Location BS in ppm SS in ppm
IA

IB

1C

ID

?A

78

2C

3A 0 76 0 97

Selenium in Surface So*:
Bearing 130

Location BS m ppm SS in ppm
IA

IB

1C

ID

2A

28

2C

3A

38 13 0 63
4A

•
»

Selenium in Surface Soils

Bearing 135

Location BS m ppm SS in ppm

1A

1B
1C
1D

17 026
044 97
53 094

0.9
084 1.1

">

'

M 36 «

Selenium in Surface Soils

Bearing 158

Location BS in ppm SS in ppm

1A

1B
1C

1D
2A

26 09 0.26
2C 0.27 075

3A 1.5

38 2.5 0.8
4A 092 073

it -

il i

.n i. •-

Bearing

Location

1A
1B

1C
ID

2A

28
2C
3A

4A

Selenium in Surface Soil*

180
! ii -BS in ppm SS in ppm

0.26
0.5

1.3 098
099
0.5

if
o

ID U
•

M

J

Legend:

Hi Below surface concentration in ppm

I I Surface soil concentration in ppm

BS - below surface
SS - surface soil

In tw tables accompanying the bar charts, locations listed
wrth no concentration given mean that the constituent was not
analysed at thai location or that no sample was taken

BECHTEL ENVIRONMENTAL INC.
SANFBANOSCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

< oBctntratton of Sefetriani Verms Dfatanc*

From EMF Facilities SE Quadrant



Lead m Surface SoiK
Bearing 113
Location BS m ppm SS in ppm
IA
IB
1C
tD

2B

2C

3A

3B

96

2030

26 I

5? 8

Lead in Surface Soils

Bf*anng120
Location BS in ppm SS in ppm
1A
IB
1C
ID
2A
2B
2C 63 21 6
3A

36

4A

Lead in Surface Soils
Bearing 125

Location BS in ppm SS in ppm
1A
IB

1C

ID

2A

26

2C

3A 63 OB

Lead m Surface Soils
Bearing 130
Location BS in ppm SS in ppm
IA
IB
1C
ID
2A
28
2C
3A
3B 61 14 <
4A

Lead in Surface Soils

Bearing 135
Location BS in ppm SS in ppm

1A

IB
1C

10
2A 107 31.9

28 195 291
2C 78 27 4

3A 15.3

38 94 '6
4A

Lead tn Surface Softs

Bearing 158
Location BS in ppm SS in ppm

1A

IB

1C

10
2A

2B 13 246

2C 15.6 231
3A 183

36 12.7 21.5

4A 59 14

Lead in Surface Soils •

BearinglBO
Location BS in ppm SS in ppm

1A

1B

1C
10

2A

2C
3A

38

21.1

33

30.9

38.2
183

i sm)

Legend:

•I Below surface concentration In ppm

I I Surface soil concentration in ppm

BS - below surface
SS-surface soH

with no conrenfrafcon given mean that the constituent was not
analyzed al thai location or that no sample was taken

BECHTEL ENVIRONMENTAL. INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

s Distinct

Fran EMF FariHUts, SE Quadrant

21372 FIGURE 4.3-46



Copper m Surface Sorts

Beanng113
Locahon BS «n ppm SS in ppm
1A

IB

1C

176
202

Copper m Surface Soils

BS in ppm SS in ppm

2A
2B
2C
3A
3B

Bearing
Location
1A
IB
1C
ID
2A
26
2C
3A
3B
4A

Copper m Surface Soils

Bearing 125
Location BS in ppm SS in ppm
1A
IB
1C
ID
2A
2B
2C
3A 7.5 13!

38

4A

Copper m Surface Soils

Bearing 130
Location BS in ppm SS in ppm
1A

IB
1C
10
2A

28
2C
3A

38 9B 144

•

j£L

Copper in Surface Soils

Bearing 135

Location BS in ppm SS in ppm

1A

IB

1C

ID

ZA 12 14.9

26 13.1 134

2C 105 129

3A 135

36 124 133

4A

Coppe< in Surface Soils

Bearing 158

Location BS in ppm SS in ppm

1A
1B
1C
ID
2A
26 76

2C 87

3A

36 12

84

14

14

145

159

137

Copper in Surface Soils

Bearing 180

Location BS in ppm SS in ppm

1A

16

1C

ID

2A

26 147

2C 138

3A 108 129

38 154

4A 152

90

80

i 70

JLUJdJUl

n nil n n

Legend:

Hi Below surface concentration In ppm

I I Surface soH concentration in ppm

BS - Below surface
SS - surface soil

In the tables accompanying tie be/ charts, location* listed
with no concentration grven mean that the constituent was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

CoKntration at Copper Verm Distance

From F.MF Facilities, SE Quadrant

21372 FIGURE 4.3^)7



Cadmium in Surface Sods
Bearing. 203
location BS m pom SS in ppm
M
IB
1C
ID
2*
28
2C
3* 042 58
3 B 0 1 5 9

« 052 31

Cadmium in Surface Soils
Bearing 205
Location BS in ppm SS in ppm
1A
IB
1C
ID
2A
28
2C
3A 068 26
3B 0 69 39
4* 031 1

Cadmium in Surface Soils

m •
ISO •

HO '

,::
40 •

K •

'» 'R 'C 'D 2* J9 X 3* 38 «

no •
iK
iflO
140 -

'20 •
5 too T

M -
CO
«0
M -

'* IB 1C 10 W 79 X » » U

S»T.pte LOC*Wn

Cadmium m Surface Soils
Bearing 225
Location BS in ppm SS in ppm
IA
IB
1C
10
2A 0 76 26 2
2B 013 28 1
2C 0 42 134
3A 02 133
38 028 87
4A

Cadmium m Surface Soils
Bearing 230
Location BS in ppm SS in ppm
IA
IB
1C
ID
2A
2B
2C
3A 0 78 48
38 06 52
4A o 44 27

WO T

ml
m
i«
.»

h
•

?; n n n n „
1* 'B 1C 10 W a K M « «

Sample Location

MO -
110 •
1(0 •
i<0 •
IX •

|, oo-
lo •
M •
« •
r> •

'» '8 1C ID 2* » K V 38 *»

Samp* Location

Bearing 240
Location BS in ppm SS in ppm
IA
IB
1C
10
M
28
2C
3A 062 26
38 089 4
4A

Cadmium in Surface Soils
Bearing 248
Location BS in ppm SS in ppm
1A
1B
1C
ID
M
26
2C
3A
3B 034 38
4A 036 16

Cadmium In Surface Soils
Bearing 270
Location BS in ppm SS In ppm
IA
1B
1C
1D 048 261
2A 046 8
28 1.3
ZC 4.6
3A 18
38 053 051
4A

UflMMi:

aaal Below surface concentn

1 (Surface soil concentratk

Nokn:
BS - below surface
SS - surface soil

In the tables accompanying the t
with no concentration grven me*
anatyred at that location or that r

TOO
in
ie>
MO
lit)
|.

•
«•

1 - -

• > • • • « • • * * •
Samp* Locator.

m -
110 •
110 •
1«0-

li
:|

I* tB 1C ID 2* 2B K » » «

San.ptoLoc.Mkin

51
Hi•»l:
n

? n „ _
IA 18 1C ID » a !C » » <A

Samp* Locatoi

BECHTEL ENVtRONMErfTAU MC.
SAN FRANC! SCO

lion ill ppm
EASTERN MICHAUD FLATS

m in ppm POCATELLO. IDAHO

CoaxxartnttoB of Cadmlnai Vrnos Distaiic*
From EMF FadMtks, SW Quadrant

«r charts, locator* MM £<K\ *"* o^a-.l «»»

T mai me cortsWuent was noi twStri
» »r*.pta ww taken. O.*jf/ 21372 FIGURE 4.3-48



Chromium 10 Surface Soits

Bearing 203

Location BS in pom SS in ppm

1A

IB

1C

ID

2A

28

2C 23 8 34 4

3A 24 4 32 2

38 817 288
4A

Chromium in Surface Sots

Bearing 205

Location BS in ppm SS in ppm

fA

IB

1C

ID

2A

2B

2C

3A 15 1 21 1

3B 123 243

4A 165 18

Chromium in Surface Soils

Bearing 225

Location BS in ppm SS m ppm

1A

IB

1C

ID

2A 22 5 79 5

28 186 877

2C 194 427

3A 149 364

14 1 308
4A

Chromium in Surface Soils

Bearing 230

Location 8S in ppm SS m ppm

1A

IB

1C

ID

2A

28

X

3A 167 228

38 141 25?

4A 103 164

Chromium in Surface Soils

i ""i450 !
! .00.

350-
300:

2501
200)
150 ;

^ ^ In
'* IB 1C ID ZA M JC JA » «*

500 •

Si
350'
300 •
?SO!

?00 •
150
100 •
50

i" « ic 10 a » ?c » x 4A

500
450 •
400 •
350 •
300
250
TOO
190 |
100 I

r JLJL£LJQ_-D

500

400

300

100

'* 'B 1C ID !* 78 X » X <A

Bearing 240
Location BS in ppm SS in ppm
1A
IB
1C
1D
2A
28
2C
3A 143 189
38 135 21
4A

Chromium in Surface Soils
Bearing 24)8
Location BS in ppm SS in ppm
1A
IB
1C
10
2A
2B
2C
3A
38 159 22
4A 18 218

Chromium in Surface Soils
Bearing 270
Location BS in ppm SS in ppm
1A
IB
1C
10 206 103
2A 152 265
28 219
2C 558
3A 19.6
38 104 93
4A

Legend:

aBl Below surface concert

I I Surface soil concentra

Not**:
BS - below surface
SS - surface soil

In the tables accompanying the
with no concentration grven me
analyzed at that location or tha

500
450

350
300
250
200
150
100
50
0

500
450
400
350
300
250
200
150
100
50
0

,^—t ,-̂ ~~i . ,

i* IB 1C 10 3* M X 3* 38 U

, ,̂ -\ ,̂ r-\ ,

U IB 1C ID ?* » 2C 3A 36 4A

500
450
400
350
300
250
200
150
100
50
0 J -n rn PI n

1A IB 1C 10 2A » K » 3B 4A

ration in pp*n

bar ctwte. locattom feted
•n that the consMjant was not
no sampta was taken

BECKTEL ENVIRONMENTAL. INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

Conomtr*uoa of CkroMtam Vmas DM*JK*
Fran EMF F*dluV-i. SW Quadra!

f^TSfyt Jon* DAAWMitto nrv

G$ljt7 21372 FIGURE 4.3-49



Fluoride in Surface So
Rearing 203
Location BS in ppm SS in ppm
1A

1B
1C
ID
2A

ZB

X

3A 391 555
38 486 573

4A 401 561

Fluoride in Surface Soil
Bearing 205
Location BS in ppm SS in ppm
1A

1B
1C
ID
2A
2B

2C
3A 441 541

36 567 732
4A 420 430

Fluoride in Surface Soil

Bearing 225
Location BS in ppm SS in ppm
1A

IB
1C

1D

2 A 438 1590

2B 383 1680

2C 848 438
3A 448 1160

38 458 1150
4A

Fluoride in Surface Soil
Bearing 230
Location BS in ppm SS in ppm
1A

IB

1C
ID

2A

2B

2C

3A 420 668

38 516 681
4A 440 597

Fluoride in Surface Soil

75000

70000

I50CO

loon

no
0

in IB K 10 7A 78 K 3» 36 «A

Bearing 240
Location BS in ppm SS in ppm
1A

IB
1C

1D
2A

26
2C

3A 477 589
36 415 538
4A

30000

75000

70000

15000

10000

5000

0
l« IS 1C 10 ?« 78

Fluoride in Surface Soil

HM

70000

15000

5000

0

1* IB 1C ID ?» 78 ?C M 38 4A

30000

75000

70000

15000

5000

0 , . i— r"1 PI — ta i -~1 ,— r~> .

1A 18 1C 10 7* » ?C 3A 36 «A

75000

70000

15000

toon

5000

0

'* IB 1C ID 7A 78 ?C 3A 38 4A

Bearing 248
Location BS in ppm SS in ppm
1A

IB

1C

ID
2A

26

2C
3A
36 425 463

4A 338 400

Fluoride in Surface Soil

Bearing 270
Location BS in ppm SS in ppm
1A

IB

1C
1D 398 1870
2A 343 593

26 530

2C 1900
3A 470

38 540 420
4A

30000

75000

20GOO

19000

loom

5000

0

7C 3A 3B U

IA IB 1C ID » 78 K M 36 U

30000

75000

70000

ISOOO

9000

_n __
U IB 1C ID 2A 78

Legend:

IB Below surface concentration

1 {Surface son concentration In

Mm
BS - befenv surface
SS - surface sot

with no concentration grven mean Ina
analyzed at (hat location or Ihal no M

, n ,
TC » 3fl U

BECHTEL ENVIRONMENTAL INC.
SONFBANC1SCO

EASTERN MICHAUD FLATS
ppm POCATELLO, IDAHO

QMKOI
Frm

•Mrte. locator* ktted aCtfal
I the constituent WM not ffjMrf
mpte was taken Mq /̂

tratlonof F>
nEMFFad

JOVIW

21372

iioridt Vemn Dfatanct
Hies, S W Quadrant

"»»"•»•« «tv

FIGURE 4 3-50



1 Total Phosphorus in Surface Soil
I Bearing 203
I Locahon BS in pom SS m ppm

,A
,8
1C
ID
2A
2B
2C
3A 647 1470

38 491 1640

•1A 842 1270

Total Phosphorus m Surface Soil
Bearing 205
Location BS in ppm SS in ppm
1A
IB
1C
ID
2A
2B
2C
3A 671 1060

38 756 152O

4A 528 719

Total Phosphorus tn Surface Soil
Bearing 2?5
Location BS in ppm SS in ppm
1A
IB
1C
ID
JA 658 4430
28 462 4860
2C 560 2800
3A 533 2520
3B 448 1670

4A

Total Phosphorus in Surface Soil
Bearing 230
Location BS in ppm SS in ppm
1A
IB
1C
1D
M
28
2C
3A 700 1520

38 747 1560

4A 695 1420

70000

moo
50000

40000

30000

?0000

iOOOO

0

l« IB 1C ID » JB !C 3A 3B U

70000

WOOD

40000

30000

0

in IB 1C ID 2* 78 !C 3A 36 «A

BOOOC

70000

50000

40000

JOOOO

JOOOO

IOOOO

0
. n . n . i - i , ,-,,„.

U 18 K ID 2A » X M 3B 4A

mm
mm
mm

30000

20000

IOOOO

0

IA 10 1C 10 ?* 7B X M 3B 4A

Total Phosphorus in Surface Soil
Bearing 240
Location BS in ppm SS in ppm
1A
18
1C
1D
2A
2B
2C
3A 770 1010
38 697 1230
4A

Total Phosphorus in Surface Soil
Bearing 248
Location BS in ppm SS in ppm
1A
18
1C
ID
2A
2B
2C
3A
3B 675 994
4A 613 874

Total Phosphorus in Surface Soil
Bearing 270
Location BS in ppm SS in ppm
1A
1B
1C
1D 53S 6910
2A 395 1320
2B 899
2C 1610
3A 822
38 193 368
4A

IOOOO

mm
70000

•0000

40000
30000

mm

0

I* IB 1C ID » M X » Jt 4A

mm
•0000

/uuw

nooo
moo
40000

mm
10000

0

1« IB 1C 10 2* » X » JB 4*

MOOO

nooo
70000

mm
50000

40000

JOOOO

IOOOO n
1* IB 1C 10 M » X

Legend:

•H Below surface concentration in ppm

I I Surface soH concentration in ppm

Motes:
BS - below surface
SS - surface soN

with no concentration given mean that the constituent was not
analyzed at that location or that no sample was taken.

M 3B 4A

•

BECHTEL ENVIRONMENTAL INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

CoKMradoei of Total Pboepbona Vtmj
Mataajc* Fro— EMF FacWttes. S W Qudrturt

JT»g »..

E ĴP 21372

O*VM<M1NB mpt

FK3URE 4.3-51



Vanadium in Surface Soils
Bearing 203
Location BS in ppm SS in ppm
1A

IB
1C

10
2A

2B

2C
3A

38
4A

414 33
304 367

333 293

Vanadium in Surface Soils

Bearing 205
Location BS in ppm SS in ppm
IA
IB

1C
ID
2A
28
2C

3A
38
4A

21 293
187 304

206 22

Vanadium in Surface Soils
Beanno.225
Location BS in ppm SS in ppm
1A

IB

1C
ID

2A

2B
2C
3A

38
4A

464 958
384 917

346 446

339 351

266 309

Vanadium in Surface Soils

Bearing 230
Location BS in ppm SS in ppm
IA

IB

1C
ID

2A

2B

2C

3* 23 3 30 8
3B 19 334

4A 145 229

Vanadium in Surface Soils
Bearing 240
Location BS in ppm SS in ppm
1A

IB
1C
in
2A

28
2C
3A 196 259

38 17.1 263

Vanadium in Surface Soils

Bearing 246
Location BS In ppm SS in ppm
1A

18
1C

1D
2A

2B

2C
3A

38 33.5 35.5
4A 38.1 369

Vanadium in Surface Soils

Bearing 270
Location BS in ppm SS in ppm
1A

1B
1C
1D 42 133
2A 21.9 36.5

28 31.5

X 60.3
3A 293
38 19.3 158

Jl n . n —

Legend:

•I Below surface concentration in ppm

I [Surface sorl concentration in ppm

BS - below svfaee
SS - surface soil

In thr* tables accompanying lr*» bar charts, locations Isted
with no concentration oven mean lhat the constituent was no*
analyzed at that location or tut no sample was taken

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

< onmitr.tk>n of Vandhjm Versos Distance
Fran EMF Faculties, SW Quadrant

21372 FIGURE 4 3-52



Zinc m Surface Soils

103
Location BS in ppm SS in ppm
1A

1B
1C
ID
2A

2B
2C
3A

36
4A

348
504

90.3
798
81 8

. ,-CL-

Zinc in Surface Soils

Bearing 205

Location BS in ppm SS in ppm
1A

IB

1C
10
2A
2B
2C

3A 392
38 453
4A 474

676
875
54-2

200

0

Zinc m Surface Soils
Bearing 225

Location BS in ppm SS in ppm
1A

IB

1C
ID
2A

26

2C
3A

3B
4A

435 204

462 209
389 129

365 117

363 929

l*»

IMC

1700

1000

m

400

200
Jl Jl r, r,

'* 'B 1C ID !t X 2C M

Zinc in Surface Soils

Bearing 24O
Location BS in ppm SS in ppm

1A

18
1C
ID
2A

26
2C
3A 434 67.9
36 43.4 81.3

4A

Zinc in Surface Soils

Bearing 248
Location BS in ppm SS in ppm

1A

IB
1C

10
2A

2B

2C

3A
36 37.9 61.9
4A 48.2 64.7

Zinc in Surface Soils

Bearing 270
Location BS in ppm SS in ppm

1A
1B

1C
ID

.

HOC

1*00

1200

1000

too

«0

200
— l-l .-"I

IA IS >C 10 2A 2B 2C M 98 U

Zinc in Surface Soils

Bearing 230

Location BS in ppm SS in ppm
1A

IB

1C

ID
2A

2B

2C

3A 40 77 7

38 414 885

4A 399 665

tan
1400

1200

1000

900

too

200

1* IB 1C 10 2* 20 2C M

2A

28

2C
3A
38

45
37.9

35.8

2O9

170
79.9

77

74.7
437

-

Jl -Tl r-, r-. rn —.

Legend:
HI Below surface concentration in ppm

(ZZ) Surface soil concentration in ppm

MoW:
BS - betow surface
SS - surface soil

In the tables accompanying (he bar charts, locations listed
with no concentration given mean that the constituent was no*
analv/ed at that location or that no sample was taken.

BECHTEL ENVIRONMENTAL, MC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

CoBCmtntfoii of Zinc Verm Dfetmet
From EMF Fadfitfcs, SW Quadrat

21372 FIGURE 4 3-53



Arsenic in Surface Soils

Bearing 203

Location BS in ppm SS in pom

1A

IB
1C

10

2B
2C
3A

36
4A

42

43
23

33
4

3.2

Arsenic in Surface Soils

Bearing 205

Location BS in pom SS in ppm

1A
IB
1C

ID
2A

28
2C

3A 59 46

38 46
4A 45 4

Arsenic m Surface Soils

Bearing 225

Location BS in ppm SS in ppm

M
IB
1C
1D

2A 61 45
2B 33 54

2C 49 43

3A 51 52

3B 48 3.1
4A

Arsenic in Surface Soils

Bearing 230

Location BS in ppm SS in ppm

M
IB

1C

ID
2A

2B

2C

3B
4A

47

58
59

4 4

45
52

JJUL

iUUL

Arsenic in Surface Soils

Bearing 240
Location BS in ppm SS in ppm

1A

IB

1C

ID
2A

28
2C
3A 39 5.7

38 5.3 3.9

4A

Arsenic in Surface Soils

Bearing 248

Location BS in ppm SS in ppm

1A

18

1C

10
2A

2C
3A

2.8

34

3.6

5.8

ti .i

Arsenic in Surface Soils

Bearing 270

Location BS in ppm SS In ppm

1A
IB
1C
10 *2
2A 7.7

2C
3A
3B 5.7

5.4
1

41

4.1
3.7

5.4

fiM

Jit

illn n nil

Legend:

§• Below surface concentration in ppm

I I Surface soil concentration In ppm

Nolas:
BS - below surface
SS - surface soil

In the tables accompanying rh« bar charts, toeallom feted
with no concentration ghren maan that tha mmlMueiit was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

C<NKXBtratfc» of Anode Verm Distant*

From EMF Facilities, SW Quadrant

21372 FIGURE 4.3-54



Selenium m Surface Soils

Bearing 203
Location BS in ppm SS in ppm
1A
1B

1C
1D
2A

2B
2C

3A 08 06
3B 073 059
4A 033 056

Selenium in Surface Soils

Bearing 205
Location BS in ppm SS in ppm
1A
IB
1C
ID
2A
2B
2C
3A
38
4A

053 051
057 051
0.53 052

Selenium in Surface Soils

Baa ring 240
Location BS in ppm SS in ppm
1A
1B
1C
1D
2A
28
2C
3A 053 0.51
38 0.55 0.52
4A

Selenium in Surface Soils

Bearing 248
Location BS in ppm SS in ppm
1A

IB
1C

ID
2A

2C
3A
36 0.41

1.8

0.44

1.8

Selenium n Surface Soils

Beating 225
Location BS in ppm SS in ppm
1A

1B

1C
ID

034 1.1

034 13

O38 1

0 46 0 61
054 087

—n —Tl —n ,-r-i ,.*-i

Selenium in Surface Soils

Bearing 270
Location BS In ppm SS in ppm

1A
IB

1C
ID 1.9 1-2
2A 0.91 11
26 0.59
2C 089
3A 041

36 087 097
in .n

Selenium in Surface Soils
Bearing 230
Location BS in ppm SS in ppm
1A

IB

1C

10
2A

2B

2C

3A 0.55 05

3B 053 051
4A 0.54 051

Legend:

•I Below surface concentration in ppm

I [Surface soil concentration in ppm

BS - below surface
SS - surface soil

In the tables accompanying the bar charts, locations Rated
with no concentration given mean that the constituent was not

d at (hat location 01 that no sample was taken

BECKTEL ENVIRONMENTAL IMC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

CotKOrtntfm of SHralnn Versos Dtetucr
From EMF FadHtfcs, SW Quadrant

21372 FIGURE 4 3-55



Lead in Surface Soils

Bearing 2O3
Location BS in ppm SS in ppm
1A

IB
1C

ID
2A

2C

3A 133 273

3B 115 23.2

4A 16.2 188

Lead m Surface Soils

Bearing 2O5
Location BS in ppm SS in ppm
1A

IB
1C
ID
2A

2B

2C

3A 68 10.2
38 9 11.5
4A 8.1 9.7

7500

2000

tsoo

1000

l« 111 1C ID 2A 26 K » X U

mm

mm

1500

1000

500

i» 18 1C 10 2* !B !C 3A 38 4A

5"

\\

Lead in Surface Soils

Bearing ?25
Location BS in ppm SS in ppm
1A

IB
1C

10

2A 119 165

2B 9.3 197

2C 104 159

3A 10 205

3B 95 207
4A

Lead in Surface Soils

Bearing 230
Location BS in ppm SS in ppm
1A

IB
1C

ID
2A

2B

2C

3A 95 153

3B 63 12.1
4A 17.1 137

mm

MOO

am

low

500

l« IB 1C ID » 28 X » 36 4»

Lead in Surface Soils

Bearing 240
Location BS in ppm SS in ppm

1A
1B
1C

1D
2A

2C
3A 7.5

7.7
13.2
14.2

Mi

Mi

1500

1000

500

1A IB K 1C !• » X » * «

Lead in Surface Soils

Bearing 248
Location BS In ppm SS in ppm

1A

IB

1C

ID
2A

2C
3A

4A

11.6
11.1

17.5
18-2

mm

mo

1500

1000

500

1* t§ 1C 10 » 1» K » JB «

Lead in Surface Soils

Bearing 270
Location BS In ppm SS in ppm
1A
1B
1C
ID 67 168
2A 53 27.9
28 10.7

2C 187

3A 12.3

36 4.6 6.9

7500

WOO

1500

1000

500

i« ie ic ID i» a jc * » «

Legend:
H Below surface concentration in ppm

I 1 Surface soil concentration in ppm

BS - betow surface
SS - surface soil

In (he tables accompanying the baf charts, tocatom listed
witti no concentration given mean lhat the constituent was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

CoMxnlnlfcw of Lead Vcnos DM»»n
From F.MF FadHttes, SW Qaadraat

21372 FIGURE 4.3-56



Copper in Surface Soils

Bearing ?03
Location BS in ppm SS in ppm
1A
IB
1C
ID
2A
2B
2C
3A 126 145

95 134
4A 169 138

Copper in Surface Soils
Bearing 2O5
Location BS in ppm SS in pom
1A
1B
1C
ID
2A
2B
2C
3A 86 151
38 108 143
4A 101 109

Copper in Surface Soils
Bearing 225
Location BS in ppm SS in ppm
1A
IB
1C
1D
2A 97 177
2B 104 162
2C 95 147
3A 9 13.1
38 10 132
4A

>

r • 1
1A IB 1C 10 ?A X X 3A 3B 4A

« D 2 A ! B 2 C 3 A 3 B U

10

1A 18 K 10 3A JB X 3A 38 U

Copper in Surface Soils
Bearing 230
Location BS in ppm SS in ppm
1A
1B
1C
1D
2A
2B
2C
3A 99 138
3B 92 146
4A 98 131

1A IB tc 10 2A 28 X 3A 36 *A

Copper in Surface Soils
Bearing 240
Location BS in ppm SS in ppm
1A
IB
1C
10
2A
26
2C
3A 98 134
36 10.4 146
4A

Copper in Surface Soits
Bearing 248
Location BS in ppm SS in ppm
1A
1B
1C
ID
2A
26
2C
3A
36 92 9.7
4A 11.4 11-2

Copper in Surface Soils

Bearing 270
Locstiofi BS in ppm SS in ppm
1A
IB
1C
1D 107 23
2A 9.6 166
2B 17.1
2C 137
3A 147
36 9.7 8.7
4A

30
a

0
fijfl

l« IB 1C 10 7« M 1C 3A
" "

n

n
m
90

40

30

10

10

0
m m

1A IB 1C 10 M !B JC 3A

n

•
M

10

90

30

10

3B 4A

JlJl n n fin
1A IB K 10 M » 1C 3A !

Legend:

iH Below surface concent

\ 1 Surface soil concentrat

BS - below surface
SS -surface so*

with no concentration given me
analysed at that location or thai

• U

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

ation in porn
EASTERN MICHAUD FLATS

on in ppm POCATELLO. IDAHO

Cumtarti aUog of Capper Venus Distance
From EMF FarfBttej, S W Quadrant

bar cherts, kjceaone hstx) a£(hl fM^
in thai the constrluent was r>ol fitTf? 7ivn
no sample was taken Uf^f/ £1J/^

» 1

CMMON* HWV

FK5URE43-57

r



Cadmium in Surface Soils

Bearing 293
Location BS in ppm SS in ppm

1A 86 102

1A01 3 177
1A02 5 182

1A03 18 189
1AO4 23 120
IB 7 159
1B01 28 124

1BO4 098 553
1803 068 108
1BO5 1 555
1C 019 75
ID 0.21 293
2A 1 9 37

26 043 51
2C 0 07 59
38 051 17
3A 1 1

Cadmium in Surface Soils

Bearing 31 5
Location BS in ppm SS in ppm

IA 2 1 788
IB 0.29 164
1C 1.1

ID 026 88
ZA 034 3

2B 5.8

2C 013 36
3A 042 1.5

027 13
3801 034 16

3802 079 034

3803 033 032

3BO4 0 34 0 69

Cadmium in Surface Soils

Location BS in ppm SS in ppm

IA 22 22

IB 045 19.1
1C 258
ID 0 16 13 1
2A 1.7 87
28 9

2C 009 106
3A 0.05 4.2
SB 0 74 56
4A

no

IBO

ISO

l»

1 '00

n

ID

«

X

0 r r r r r* r , , 1 ,1 1 , H , 1 1 ̂  , n , n , , ,

? i § i § ° s 5 § § y s s s y s s

Sample Location

M
in
NO

140

m
o '°°

n
10

•
0 . 1 1 . , n , _ , n „ . , , -. , , , ,

; s y e s s H 3 S 5 S 8 sa a S s
Sample Location

m,
180 1

"°!140

"°

B

•40

" J

IA IB 1C ID ?» 2B K 3* 3B 4A

Sample Location

SS Cadreiujn in Soil

7000

WOO •

MOO B 1 m*>

f 40 00 1 a 2 rnUe

3000 1 Blrrtle

2000 1 a4m»a

000 1^ . ^™»=JBPBa»m*̂
1 II III IV

OuadnM

Caarnkm. tow
Surtac« Sample (SS)

Quadrant
Dtttancr

1 II in rv
1 mNe 4672 no data 2810 6218
2mte 585 148 1360 616
3n*e IN 148 484 184

BS Cadmium in Soil

300

250 •
• imfc

200 • _

l«l I2"*'
• »«M

1hi ai BM IBI
1 M III IV

QuadnM

Cadmkan.Mal
Bakmr Suflace Satnpte (BS)

Quadrant
Distance

i it m iv
1 mia 2 74 no data 0 48 2 00
2m» 060 061 044 067
3mae 042 046 091 042
4_m»j no data 0.37 041 no data

-

, _._H. BECHTEL ENVIRONMENTAU INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
CUSurlace soil concentration in ppm POCATELLO, IDAHO

*""̂  C«mcMrtr»«OB of ( admium Verm DMnct
SS - surta^oT" Fro" EMF FKflWes, NW Quadrant

In the tables accorrxjanying tie bar charts, locations feted £|JM -*"1* oruwin**. «ev
with no concentration given mean that the cumtrtueiit was not fflZlrf r>\TTi
analyzed at that located or tial no sample «TM taken v< /̂ iLljrt FIGURE 4 3-bo



i m Surface Soils
Beanng?93
Location BS i
1A
1A01
1*02
1A03
1*04
18
IBOl

1803
1804
1806
1C
ID
M
2B
X
3A
36

> ppm SS

542

185

27 I
IB t

165

352

182

137

15.5

172

149

31

186
11

345

16

in ppin

591
470
542
608
309
474

242
35-2
138
281

631
797

233
184
201
163
20.2

0

Chromium in Surface Soils

Bearing 315

location BS in ppm SS m ppm
1*

1B
1C

ID

2A

2B
2C
3*
38
3801
3802

3803
3804

285

208

161

14.4

269

187

294

137

155

144

164

510

747

169

526

215
287

23.2

174

243

159

15 1

189

175

• •

J] -
1 "- 9 a • » s * i 8 I

Chromium m Surface Soils

B«tnng338
Locaeon BS in ppm SS in ppm

1*
IB

1C

ID

2A

26

2C
3A

38

4A

254

176

19

182

85

10.2

49

907

614

67

107

38.1

366

243

144

107

soo
M
400
350
300
250
200
ISO
100
50 Jl J1 H Jl ^ n _

1A IB 1C 10 M a X M »

SS Chroniun in Soil

Chrenwm. total
Surface Simp** (SS)

1 nrite ISO 70 nodMi 10300 212 10
2 irtte 12 69 22 92 52.35 29 03
3 into 23 43 22 92 24 46 17 07
4 mi* nodm 20.30 21.25 nod«U

BS Chromium in Soil

him D4f

2S67

11.21

II I"
no OKI 2060
11*0 11*3

1*07 15*1

21 10 31 S3

tv
21 Irt
1117

1547

Lagmd:

IB Below surface concentration in ppm

I I Surf ace soil concentration in ppm

BS-Moo surface
SS - surface soil

m th« tables accompany»ig ID* bar Cham locators Met)
wrth no concentration oven mean that Ihe constituent was not
analyzed at that location or that no sample was taken

BECHTEL ENVIRONMENTAL, MC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Coacntntfoa of Chramim Vtnas Distance

From EMF FacHtttes. NW Qnadnmt

21372 FIGURE 4 3-59



Fluoride in Surface Soil

Bearing 293
Location BS in ppm SS m ppm
1A

1A01
1A02

1A03
1A04

IB
IB01
1B04

1B03
1B05

1C
ID
2A
2B
2C
3B
3A

868 9700
618 13000
880 164
650 iflfion

848 8940
1210 8960
773 7540
555 4040
574 1230

589 6290
423 1130

433 1900
358 450
518 708
257 363

460 480

370

Fluoride in Surface Soil

Bearing 315

location BS in ppm SS in ppm

540 8600

458 1740

568
523

395

1A

IB

1C

1D

2A
2B

2C
3A

3B
3B01

3B02
3B03
3804

190

510

339

350

360

380

745

513

540

259

423

352

338

450

450

400

Fluoride in Surface Soil

Bearing 338

Location BS in ppm SS in ppm

1* 660 2600
IB 60S 2010

1C 1720

ID 423 1150

2A 420 653
?B 820
2C 888 540
3B 1230 1300

3A 605 725

SS Fluoride in Soil

0000 00

7000 00

600000

•

,400000

3000 00

200000

100000

000

30000

7SOOO

70000

15000

10000

won

Surt»ce Sample (SS)

OtaUnce

1 mfc
2m*

3m«t

4mte

1

7S32»

72212

47050

no<M»

II

no (Ml

36544

38544

37900

HI

t«7000

1121 83

65692

497 00

rv
4536 13

53844

52860

no data

I i

BS Fluoride in Soil

him D4,

?5000

?0000

15000

10000

5000

Ondranl
DBUnce

I I • M
1 mfc »T»n mxtaU 9MOO 61171

2mM 479 W 43343 50300 432 M

3 m«e 3m 70 39033 46933 52711

<nae noMU 44300 3»» 75 nc OHM

Legend:

•I Below surface concentration in ppm

1 1 Surface soil concentration in ppm

SS - surface so*

tn the laUes accompanying lh« bar charts, locations Nvtfld
wrth no coocwntration given mean that the constituent was not
analyzed al ttial location or rhat no sampte was taken

BECHTEL ENVIRONMENTAU INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Co.cmtr.tkMi of Floorldc Vemn Dlsturr
From EMF FM-ilrtir^, NW Qiudnnl

21372 FIGURE 4 3-60



Total Phosphorus in Surface Soi
Bearing 293
Location BS in ppm SS m ppm

'* 2310 30100
1A01 1150 49800
1A02 1520 51500
1A03 897 45400
1A04 903 28900

IB 2770 26300
1B01 1100 22500
1B04 805 11500
1B03 737 3900
1B05 738 11500
1C 427 2960
ID 524 6070
2A 478 1120

28 609 1660

2C 532 1750

38 543 859
3A 300

Total Phosphorus in Surface Soil

Bearing 315
Location BS in ppm SS in ppm

IA 1090 42400
IB 443 4850
1C 1050

1D 451 1960

2A 501 1070

2B 1450

2C 396 899
3A 583 842
38 512 1650

3801 684 842
3802 808 794
3803 483 694
3804 413 621

Total Phosphorus in Surface Sorl
Bearing 338
Location BS in ppm SS in ppm
IA 80S 3880
IB 485 4690
1C 4670
1D 637 3370
2A 595 1920

2B 2820
2C 332 1540

394 1530

3A 543 1550

nOOO

70000

50000

30000

70000

10000

0

[ [] r.

5 f 8 S 5 ? S g g g o c , a . , a s s

90000

70000

60000

50000

WOOD

30000

70000

10000

-i

90000

70000

60000

50000

40000

30000

70000

10000

0 *~
• > IK K ID !« 78 K 36 3»

i

1

SS Total Phospn

2500000

20000 00 1

1500000 1

1000000 1

500000 1

000 M*™ . 1 •' .1

1 II
Oindn

Phosphorus, total
Surface Sample (SS)

Quadra*

Distance
1 II III IV

1 mUe 2441440 no data 691000 15«3<17
2 mat 194776 81800 265317 158100

3 mile 98100 61800 133723 96820
4 mie no data 73350 107075 no data

BS Total Phospl

25OOOO

200000 1

150000 1

100000 1

~h_jQj
1 II

Ouadr

PtapMrntettl
Below Surface Sample (BS)

Quadrant
Distance

1 II III rv
1 mile 216139 no data 53500 944 05
2 maa 5*9 57 SM 00 518 75 491 86
3 mie 483 M 941 00 61067 55144
4nMe no data 69000 66950 nodati

Legend:

^B Below surface

1 {Surface soil co

Motel:
BS - below surface
SS - surface soil

In the tables accompa
with no concentration
analyzed at that locatM

orus in Soil

• 1 mee

• •2mie

""""•

D —L-JL^
III IV

al

lorus in Soil

• Itnaa

• 2 ma.

• 3 ma.

—•I at
""Mm

III IV
ant

-

BECHTEL ENVIRONMENTAL, INC.
SAN FRANCISCO

EASTERN MICHAUD FLATS
ncenlration in ppm POCATELLO. IDAHO

CoaxxMntfoej of Tool Pho»phon>s Veraas
Dbtaaxr From EMF Fadilrtrs, NW QudnaM

'lying the bar charts, locations listed ^E
jrven mean that the constituent was not <flj
m or that no sample was taken. ^%J

^a* JOtfft OMANMGMa IW

^7 21372 FIGURE 4 3-61



Vanadium in Surface Soils
Bearing 293
Location BS in ppm SS in ppm
1A 593 630
IA01 23 2 555
1AO2 368 649
1A03 259 713
1A(M 236 364

387 527

1B01 227 298
1B04 21 160
1B03 17.9 488
18O5 22 1 281
1C 454 204

ID 878 197
2A 296 319
28 43.8 44 1
2C 40 2 36 3
3B 247 303
3A 25 1

Vanadium in Surface Soils

Bearing 315
Location BS in ppm SS in ppm
1A 47.8 550

IB 878 756
1C 285

ID 299 K2
2A 22 7 25 9
28 344

2C 242 25
3A 368 30.2
36 312 264
3B01 198 227
3B02 214 227
3803 181 26 7
3804 228 24.2

Vanadium in Surface Soils

Bearing 338
Location BS in ppm SS in ppm

1A 326 97
IB 926 211

<C 90.6
ID 32 9 55 1
2A 27 441

2B 375
2C 276 676
3A 48 9 33 2

325 344

TO

700

BO

500

m

m

J

'I

1

M

TOO

600

500

•00

no

?00

100

,
I
J 1 • • n jen p-i m-t MI -i Mt-t *f^ m- .

i S f P 3 S «

mo
TOO

MO

500

MO

300

•
100

oi- • « ' .-n
'* 'B 1C 10 ?A

s * s 1 ? 1

r r~i ,̂ "~1 ."M jw~l
» K V JS

SS Vanadi

25000

20000 1

l~||10000 •

6000 1

oao i^ — • — •̂ •" —
1 II

CM

Vanadium, total

un in Soil

• imk

• tajk

D4IM.

lit rv
•tM

SurfKX Sampte (SS)
Ou«Jr«nt

OMVVM
1 II III IV

imfc 23348 no daU 13300 230 M
2 mi4e 38 81 24 88 80 07 38 53
3n«e 2730 2488 3034 2759
4nWK nodau 2185 2778 nodala

BS Vanadi

4500

4000

3500 •

0 00 î BB^

1 M

CM

MOMBJM

ujn in Soil

• •

• • §1 1 D<-• M
III IV

Bn«

-

Be4ow Surface Sample (BS)
Ou«j™m

i n ni rv
tmM 3892 nodau 4200 4191
2 in*. 2821 31*4 3533 3073
3m»« 2857 2572 2532 2847
4m«e nodala 2740 2883 nodM

UiJMifc

•1 Below surfac

O Surface soil
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Zinc in Surface Soils
Beahngsts

Local**, BSinppmSSrnppm
611 77,

359 I8°

3S2 TM
8

4272A
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3A
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3801

3602
3603
3B04

496
429
40 1
535
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445
47.8
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1C
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28
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3A
3B
4A

Zinc in Surface Soils
Bearing 338

BSinppmSSinppm

376
393

289
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392

215
126

94.9
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81.9
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II III IV
1 mte 433 7* no <MU J09 00 S44.2S
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-• e«ao

I Below surface
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concentration in pom

concentration in ppm
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In the tables accompanying the bar chans. locaKons listed
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analyzed at lhat location or that no sample was taken
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1*01

1*02

1*03

1*04

IB
1801
1B04
teos

1803

1C
ID

2A

26

2C

38

3A

Arsenic in Surface Soils

53

55
4 4
4 ft

43

5
54

48

46

55
33

2 1

36

Location BS m ppm SS in ppm

184

161

152

123
12 1
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74
64
49
36
1 3
64
32
35

4 4

Arsenic in Surface Soils

Bearing 315

Location BS in ppm SS in ppm

1A

IB

1C

ID
2A

2B
2C
3A

38

3801
3802

3803

3804

5.3

1 ?

54

27

26

4

29

5

3

17.5

54

25

66

3 1

49

33

29

22

35

48

4 5

Arsenic in Surface Soils

Bearing 338

Location BS in ppm SS in ppm

1* 54 68

IB 27 4?

1C 57

ID 55 4

2 A 4 9 4

26 92

2C 43 82

38 39 33

3A 87 23

4A

SS Arsenic in Soil

bibb
Araanfc, Mai

Surface Sample (SS)
Quadrant

Distance
i ii m iv

1 mac 721 no data 540 I2S
Jm*B 394 390 390 5 09
Smile 391 390 431 15*
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BS Arsenic in Soil

III! D4ntfa

Below Surface Sample BS)
Quadrant

Distance
I I • M

1 mile < « no data 4 JO 4S2
2m* 436 524 550 477
3 mac 4.24 450 489 452
4 mHe no data 470 4.03 no data

Legend:
Hi Below surface concentration in ppm

I I Surf ace soil concentration in ppm

BS - batow surface
SS - surface sort

In the tables accompanying the bar charts, localtmia Ntod
wilt) no conoanfraDon given mean that the conaMuant was n
analyred at that location or that no sample was taken
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Selenium in Surface Soils
Bearing 293

Location BS in ppm SS in ppm
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1.1
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1
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43
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5
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1

Selenium in Surface Soils

Bearing 315

Location BS in ppm SS in ppm
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3B04
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1 7
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1 1

0?7
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051
075
057
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Selenium in Surface Soils
Beanng 338

Location BS in ppm SS in ppm
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19
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2
2
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SS Selenium in Soil

• Ih

Surface Sample (SS)
Quadrant
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1
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no data
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no data
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.
s i l l
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IfcU • 2m*

Below Surface Sample (BS)
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1
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no data
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III
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no data

Legend:

IB Below surface concentration in ppm

I H Surface soH concentration in ppm

BS - bqtum surface
SS - surtax soil

analyzed at that location or thai no sample was taken
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Lead in Surface Soils
Bearing 293

Location BS ki pom SS in ppm
1A
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9
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91
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5

in ppm

609
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93

177

29.8

19
I2J

I 7SOO

2000

two

1000

500

- - l | n ,n | ~ | , , | _n | n r n | , n , „ ,_n , , . , _ , _ , ,
s s i s f = s 3 § S S S S R * R S

Lead in Surface Soils

Bearing 315
Location BS i
1A

IB

1C

10
2A

2B

2C
3A

3B
3801

3802

3803
3BO4

T ppm SS in ppm

7 9 57.6
12 1 23 1

126
137 15.7

156 19.9
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145 262

99 46

299 362

89 116

106 7.3

126 10.1

92 121

n ppm

576

23 1
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15.7

19.9
127
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4 6
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11 6

7.3

10 1
12.1

?soo

woo

1500

1000
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i— i . _ _ . — .
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Lead in Surface Soils

Bearing 33fl

Location BS in ppm SS in ppm
1A

IB

1C
ID
2A

2B

2C
3A

3B
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3

10 t

69

9
7

13

27 1
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13.2
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SS Lead in Soil
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Below Surface Samp» (BS)
Quadrant
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I It HI IV
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Legend:
H Below surface concentration in ppm

I I Surface soil concentration in ppm

BS - below surface
SS - surface soil

In the tables accompanying the bar chartr locadona Bated
with no concentration given mean that the constituent was not
analyzed at that location or that no sample was taken.
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SS Copper in Soil

4000
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2500

12000
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Legend:

^H Below surface concentration In ppm

I 1 Surface SON concentration in ppm

BS - beta* surface
SS - surface soil

In the tables accompanying the bar cham. locaaune laatd
witti no concentration given mean t>at the conetiajent was not
analyzed at t»a( locafeon or that no sample was taken
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Copper in Surface Soils
Bearing 293
Location BS in ppm SS in ppm
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Copper in Surface Soils

Bearing 315
Location BS in ppm SS in ppm
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Bearing 338
Location BS m ppm SS in ppm
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Section 4 Nature and Extent of Constituents of Potential Concern

4.4 NATURE AND EXTENT - GROUNDWATER

This section provides an assessment of the nature and extent of EMF-related constituents in

groundwater. Figure 4.4-1 is an overview of this section, including a summary of key findings.

The objectives of this investigation were to characterize the nature of EMF-related influences on

groundwater and to delineate these effects.

Section 4.4.1 describes the methodology used in the assessment and provides background

information such as an explanation of the terms and conventions used in the remainder of this

section. Section 4.4.2 is an overview of the nature and extent of constituents in groundwater.

The nature and extent are described in detail in Sections 4.4.3 through 4.4.8. First, Section 4.4.3

describes representative, or background, groundwater quality, which must be characterized to

assess impacted groundwater. Then, the remaining five sections describe the nature and extent

beneath each of the following site areas:

• FMC facility (southwestern and central portions);

• Simplot facility (eastern portions);

• Joint fenceline area;

• Northern company properties (north of the FMC and Simplot facility fencelines and south

of 1-86); and

• The area north of 1-86.

These five areas were delineated because the distribution of constituents in each area can be

ascribed to distinct sources or influences from various sources (Figure 4.4-2).

The discussion in each of these sections is organized by constituent group, as follows:

• Common ions;

• Physical parameters;

• Nutrients and fluoride;

• Metals;

• Radiological parameters; and

• Organic compounds.

EMFdocs\FormRI.doc\Sect44.doc 4.4-1 EMFRI report
September 1995
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• Seventeen wells characterize representative groundwater quality.
• Three hydrogeochemical regimes are present.

• Concentrations are typically low; pH is neutral to basic.

FMC FACILITY SIMPLOT FACILITY JOINT FENCELJNE AREA
SECTION 4.4.4 SECTION 4.4.5 SECTION 4.4.6

• Groundwater has been impacted by releases from unlined waste management
units at both facilities.

• Groundwater with elevated constituents at FMC was beneath and downgradient
of closed unlined ponds IE through 6E, IS through 7S, 9S, and the slag pit.
Constituents were also elevated downgradient of unlined Pond 8S, which was
filled and dewatered in 1994.

• Groundwater with elevated constituents at Simplot was beneath and
downgradient of the gypsum stack and former east overflow pond.

• Several potential sources contributed constituents within the joint fenceline area.
• Closures of unlined waste management units at both facilities have greatly

reduced constituent releases; this has led to improved groundwater quality.
• Organic compounds were largely not detected.
• A few trace metals were detected above representative concentrations.
• Only arsenic and selenium were consistently above MCLs beneath limited

portions of the site.
• Other constituents that were above primary and secondary MCLs were nitrate,

fluoride, sulfate, chloride, manganese, and gross beta.

• Except for nitrate, average constituent concentrations in this area did not exceed
primary MCLs.

• EMF-related constituent concentrations were generally one to two orders of
magnitude (i.e., 0.1 to 0.01) lower than their levels in upgradient source areas.

• EMF-related constituents in groundwater discharge to the Portneuf River at two
springs (Batiste and Swanson Road) and through baseflow.

• Average concentrations of all constituents at these springs were below MCLs.

• Potassium-40 is EMF-related, whereas the alpha emitting radionuclides appear to
be related to the silicic volcanic tuffs and rhyolite flows in the Bannock Range.

• Lead- 2 1 0 was not detected

FIGURE 4.4-1
OVERVIEW OF SECTION 4.4

EMF RI report
September 1995
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Section 4 Nature and Extent of Constituents of Potential Concern

Section 4.4.9 is a presentation of radiological speciation results and a discussion of radioisotopes
detected in groundwater.

4.4.1 ASSESSMENT METHODOLOGY AND BACKGROUND INFORMATION

This section outlines the methodology for assessing EMF-related influences on groundwater.
Also, important background information is discussed to aid the reader in evaluating the
presentation of data that follows. Section 2 of this report provides a description of the data
collection methods and laboratory analyses.

4.4.1.1 Definition of Terms and Conventions

This section explains some of the key terms and conventions used throughout Section 4.4.

Representative vs. Impacted Groundwater. To assess the effect on groundwater of EMF
sources, the quality of unimpacted groundwater needs to be characterized. Characteristics of
unimpacted groundwater are typically referred to as "background", which implies unimpacted,
natural conditions. However, since the groundwater in the vicinity of the EMF facilities has
been impacted by sources and anthropogenic activities outside the EMF site, the term
"representative" instead of "background" will be used to distinguish it from groundwater
affected by EMF sources.

Hydrogeologic Areas vs. Hydrogeochemical Regimes. As discussed in Section 3.3,
there are three distinct hydrogeologic areas: the Michaud Flats, the Bannock Range, and the
Portneuf River Valley. In general, each hydrogeologic area has a distinct hydrogeochemical
regime, as identified using data from wells upgradient from the known EMF potential sources.
However, the hydrogeochemical regimes are not necessarily restricted to a particular
hydrogeologic area. For example, Bannock Range groundwater flows northward into the
Michaud Flats hydrogeologic area and eventually can be traced to the Portneuf River Valley
hydrogeologic area.

4.4.1.2 Data Reduction

To simplify the large database and to decrease the impacts of spurious analyses, the mean
concentration or value for each parameter was calculated for each well. FMC conducted a time-
series analysis as part of its RCRA groundwater reporting program (Bechtel, 1994n). The time-
series analysis did not identify any statistically definable trends in constituent concentrations in

EMFdocs\EPA_resp\ Revision 4.4-3 Revision lo EMF RI Report
August 1996



EMF Remedial Investigation, Part II - Surface and Subsurface Characterizations c
the impacted or unimpacted RCRA wells. These results support the averaging of concentrations
for the 1992 to 1993 sampling period.

Simplot data were also reviewed to identify any significant temporal variations in constituent
concentrations. The only well that had large temporal fluctuations was Well 318, located at the
former east overflow pond.

Mean concentrations discussed in this report were calculated using the reported detection limit
value where results were reported as "nondetect". This data treatment was agreed to by EPA
and the Companies during a meeting on May 19, 1994.

Isoconcentration contour plots (Figures 4.4-5 through 4.4-24) were developed using the data
treatment outlined by EPA in Comment #15 on the PSCS (Bechtel, 1994a). This data treatment
method uses only one-half the reported detection limit where data are reported as nondetects.
The outermost purple line is the lowermost representative (background) level on most figures.
This lowermost level was not plotted for constituents that displayed a wide range of background
concentrations (e.g., chloride and sulfate). x—

4.4.1.3 Calculation of Representative Groundwater Concentrations

Representative concentrations of each constituent were calculated for each hydrogeochemical
regime. This was accomplished by calculating the 95% Upper Confidence Level (UCL) about
the mean using the data from each representative well in the regime. Where the constituent was
not detectable, the detection limit was used at the value for that sample. Representative well
locations are shown on Figure 4.4-3. The representative concentrations for each constituent are
provided in Table 4.4-1. Radiological parameters and organic compounds detected in the
representative wells are summarized in Tables 4.4-2 and 4.4-3, respectively.

The method for calculating the representative concentrations was agreed to by the Companies
and EPA Region 10 during a meeting in May 1994. Representative levels used in this report
were presented to EPA in a letter from the Companies dated June 17, 1994.

4.4.2 OVERVIEW OF FINDINGS

The nature of EMF-related impacts to groundwater can be summarized as elevated (i.e., greater
than the representative level) concentrations of common ions, decreased pH, elevated
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Section 4 Nature and Extent of Constituents of Potential Concern

arsenic and manganese. Cobalt, fluoride, and selenium concentrations were elevated over a

smaller area and at fewer sources, when compared to the extent of elevated major ion and

nutrient concentrations (Figures 4.4-5 through 4.4-24). Gross alpha and gross beta activities

were elevated in some of the monitoring wells. Gross beta activities correlated with potassium

concentrations (i.e., gross beta activities were commensurate with expected activities of

potassium-40, a beta emitter, given its natural abundance), whereas gross alpha activities were

associated with the radioisotopes of uranium. No significant concentrations of organic

compounds were detected. Only arsenic, nitrate, and selenium were consistently above MCLs

beneath limited portions of the site. Other constituents that were above primary and secondary

MCLs were sulfate, fluoride, and chloride.

The extent of EMF-related constituents is confined to areas within the facilities or on company

property, with the highest concentrations of constituents within the facility boundaries. In the

northern FMC/Simplot properties, the concentrations of all constituents decrease sharply to

levels near the representative concentrations, and only a few constituents were above

representative levels in groundwater north of 1-86.

Constituent concentrations were typically much lower in the deeper aquifer. Upward vertical

hydraulic gradients and/or the presence of confining strata appear to have effectively limited

downward vertical migration of the dissolved constituents.

The closure of the former east overflow pond has had positive effects on groundwater quality.

The closure of FMC's Pond 8S and lining of the railroad swale will produce positive effects on

groundwater quality. Changes to slurry handling at the gypsum stack are likely to decrease the

amount of water lost from the stack to the aquifer, further reducing potential future impacts. The

effects of these activities are discussed in more detail in Section 5 of this report.

FMC Southwestern and Central Areas

The southwest area of the FMC facility includes eleven former unlined ponds. Five former

phossy waste ponds (Ponds OOS, OS, IS, 2S, and 3S) and the main plant facilities are located in

the central area. These former unlined ponds were likely sources of constituents. There is no

longer any head on these former sources; therefore, any residual amount currently in the

groundwater will continue to diminish with time.

EMFdocs\Fonn_Rl.doc\Sect4_4.doc 4.4-5 EMF RI report
September 1995



EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations

Groundwater in the southwestern area migrates north, transported by Bannock Range flow. This

flow merges with more east-to-northeast-flowing Michaud Flats groundwater. The result is a

mixing of the unimpacted, but more saline, Michaud Hats water with the impacted Bannock

Range water. The converging flow pattern has the net effect of preventing impacted water from

leaving the facility to the north (Figure 4.4-4).

Affected groundwater from the southwestern area commingles with affected groundwater in the

central area and appears to migrate beyond the facility fenceline near Well 111, just north of the

main plant area. This commingled groundwater continues northeast to east and likely explains

the presence of the arsenic detected in samples collected from the Old Pilot House well. The

concentrations of EMF-related constituents in Well 111 are considerably lower than those found

near the old pond sources and show the effects of attenuation and advective mixing that occur

within the facility boundary.

The groundwater flow direction through the central FMC area is east-northeast. Groundwater in

the central area has the same constituents of interest as the southwestern area, except that

trichloroethene was detected at very low concentrations in some wells. Another difference is that

higher temperatures in the groundwater, caused by the heating of soils surrounding the slag pit

operations, created a localized thermal plume in this area (Figure 4.4-12). The groundwater in

the central FMC area appears to migrate beyond the facility boundary in the vicinity of Well 146.

Eastern Simplot Area

Two sources of EMF-related constituents to groundwater were identified at Simplot: the gypsum

stacks and the former, unlined east overflow pond. The former east overflow pond was active

during the period of investigation, and periodically received discharges of plant process water

during plant upset conditions. During upset events, the effects of these discharges could be

detected in downgradient monitoring Well 318. This unlined pond was replaced with a lined unit

in August 1993.

Most of the constituents previously identified as EMF-related also occur in the groundwater in

the eastern Simplot portion of the EMF site. The eastern extent of EMF-related constituents in

shallow groundwater is delineated by Wells PEI-4, PEI-6, 305, and 328, which do not contain

EMF-related constituents above representative levels. In the deeper groundwater, the eastern

extent of EMF-related constituents is delineated by Wells 321 and 322.
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Section 4 Nature and Extent of Constituents of Potential Concern

Constituents detected above representative levels in Well 318, immediately downgradient of the

former east overflow pond, that are characteristic of this source were beryllium, cadmium, total

chromium, cobalt, copper, nickel, selenium, thallium, and zinc.

Joint Fenceline Area

In the joint fenceline area, groundwater in the western part of the upper gypsum stack appears to

flow in a northwesterly sweeping arc across the Simplot property boundary, in the general area

of the FMC old calciner ponds and former kiln scrubber overflow pond, and then flow back

toward the northeast (Figure 3.3-13; see Figures 1.1-1 and 1.2-1 for facility features). This

"clockwise" flow appears to be paralleled to the north of the joint fenceline area by the flow

pattern of the above-mentioned thermal plume originating beneath the FMC slag pit. The

groundwater in the joint fenceline area appears to commingle with groundwater from the

southwestern and central FMC areas, and then flows northeast.

As with the other areas previously discussed, major ions, nutrients, fluoride, and the metals

arsenic, boron, lithium, manganese, and selenium were detected at elevated concentrations in

groundwater beneath the joint fenceline area. In general, deeper monitoring wells 109,329,

and 330, located along the northern side of the joint fenceline area, delineate the extent of

EMF-related constituents in the deeper aquifer, with the possible exception of minor levels of

some common ions and nitrate. Wells 142 and 304 appear to delineate the lateral extent of

arsenic and most other metals along the western portion of the gypsum stack, although these

wells contain elevated concentrations of common ions and nutrients.

Northern FMC/SimpIot Properties South of 1-86

EMF-related effects on groundwater beneath the affected portion of the northern FMC/Simplot

properties were limited to slightly elevated concentrations of common ions, nutrients, and a

limited suite of metals, low pH, and elevated TDS, and gross beta activities. The metals detected

above representative levels include arsenic, manganese, and selenium. The extent of EMF-

related constituents was delineated by Well 501 to the west, wells along 1-86 to the north, and the

Portneuf River to the east. Except for nitrate, average constituent concentrations hi this area did

not exceed primary MCLs. The ten deeper wells in this area did not contain elevated

concentrations of EMF-related constituents. Therefore, the vertical extent of these constituents

appeared to be limited to the shallow groundwater in the northern FMC/Simplot properties.
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Area North of 1-86

All EMF-affected groundwater passes beneath Interstate Highway 1-86 through the shallow
aquifer between some point east of Well 502 and the Portneuf River. This water discharges to
the river at Batiste and Swanson Road Springs and as base flow between these springs. Average
concentrations of EMF-related constituents were below MCLs in groundwater north of 1-86;
furthermore, most constituents were at or below representative levels in this area. There were no
EMF-related effects in groundwater north of Batiste Spring, as evidenced by water quality in
Wells 524 and 525, a well pair located about 150 feet north of the spring. All of this area is
company-owned property, aside from the State-owned highway right-of-way along 1-86.

Some EMF-related effects were observed at Batiste Spring, Swanson Road Spring, and Well 503.
These were limited to elevated concentrations of sulfate, sodium, potassium, orthophosphate,
total phosphorus, and lithium. Concentrations of ammonia, arsenic, nitrate, and selenium are
very close to or below representative concentrations. The mean concentrations of arsenic and
selenium at Batiste Spring were 0.015 mg/1 and 0.0069 mg/1, respectively. The average
concentration of all constituents at Batiste and Swanson Road Springs were below MCLs.

Overall levels of EMF-related constituents in Well 503, Batiste Spring, and Swanson Road
Spring show a reduction of 10 to 100 times or greater when compared to concentrations observed
in monitoring wells adjacent to the source areas.

4.4.3 REPRESENTATIVE GROUNDWATER CHEMISTRY

This section provides a discussion of the representative monitoring well network and the
representative groundwater chemistry organized by constituent group.

4.4.3.1 Selection of Representative Wells

The following criteria were used to select representative wells:

• The group of wells must be representative of the three different hydrogeochemical
regimes delineated in Section 3.3.

• The wells must be located upgradient or crossgradient from known or suspected EMF
source areas, as defined by horizontal and/or vertical hydraulic gradients.

c

c

c
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Section 4 Nature and Extent of Constituents of Potential Concern

Seventeen wells representing the three hydrogeochemical regimes were selected (Figure 4.4-3).

• Michaud Flats: Wells 101,102, TW-10S, 147, 514, 515

• Portneuf River Valley: Wells PEI-6, 510, 511, 512, 513

• Bannock Range: Wells 158, 106, Idaho Power, 301, PEI-1, 305

These wells comprise a representative cross-section of the different hydrogeologic and
hydrogeochemical conditions that exist in the EMF study area (Figure 4.4-3).

Michaud Flats. Wells 101, 102, and TW-10S are all hydraulically upgradient and
furthest from the known extent of FMC's old ponds. There are no known potential sources
located in areas upgradient from these wells. Well 147 is located along the far northwest
boundary of FMC's facility, near Pond 16S. The data from this well were collected prior to

operation of Pond 16S (a lined pond), eliminating the potential that groundwater samples from
Well 147 were impacted by potential leaks in Pond 16S. Wells 514 and 515 are located north of

1-86, hydraulically cross-gradient from the FMC facilities. There is a zone of converging
groundwater flow located between the FMC old pond area and these wells. The groundwater
flow patterns indicate that Wells 514 and 515 are located upgradient or crossgradient from all

potential EMF sources.

Portneuf River Valley. Wells PEI-6, 510, 511, 512, and 513 are located in the Portneuf

River Valley area, and Wells 510, 511, 512, and 513 are located on the eastern side of the river,
away from the EMF potential sources. Groundwater flow patterns indicate that these wells

monitor groundwater flowing from the Pocatello area, east of the EMF site.

Bannock Range. Wells 301, PEI-1, and 305 are close to existing or former waste

management facilities. Because these wells are close to potential sources, the chemical and

physical groundwater parameters of these wells were compared to other representative wells in

the same hydrogeologic area. The comparison confirmed that these wells were unaffected by

facility activities, and therefore they were retained in the representative well network. Wells

106, 158 and Idaho Power are located upgradient from any potential sources.

EMFdocs\Form_RI.doc\Sect4_4.doc 4.4-9 EMF RI repon
September 1995



EMF Remedial Investigation, Part n - Surface and Subsurface Characterizations

4.4.3.2 Common Ions in Representative Groundwater

The mean values of the common ion concentrations are presented in Table 4.4-1. In all three

groundwaters calcium is the predominant cation. Chloride is the predominant anion in the

Michaud Flats representative groundwater and bicarbonate is the dominant anion in the Bannock

Range and Portneuf River groundwaters. Michaud Flats representative Wells TW-10S and 147

also have higher concentrations of sodium and potassium than representative wells to the east

and south (e.g., Wells 101 and 102).

Well 514, located near 1-86, has Bannock Range groundwater chemistry. Although this well is

screened in the shallow aquifer, it may actually be monitoring deeper groundwater. In localized

areas, the deeper aquifer may have a higher degree of hydraulic interconnection with the shallow

aquifer zone due to thinning or pinching out of the intervening aquitard, which, in this case, is

the American Falls Lake Beds. An alternate explanation for the different groundwater chemistry

observed is that the shallow aquifer chemistry in the area may have been impacted by irrigation

and agricultural activities (i.e., City of Pocatello STP sludge application to land), as indicated by

the results from nearby Well 515. The impacts may not extend to the zone where Well 514 is

located.

4.4.3.3 Physical Parameters in Representative Groundwater

The mean values of the physical parameters for the 17 representative wells are presented hi

Table 4.4-1. All of the groundwaters are generally neutral to slightly alkaline (mean pH ranges

from 7.27 to 8.37). Other physical parameters show more variability among the three

hydrogeochemical regimes.

Michaud Flats representative groundwater has higher specific conductance (460 to

1,229 urnhos/cm) and total dissolved solids (281 to 736 mg/1) and generally low mean

temperatures compared with the Bannock Range groundwater (11.8°C for Michaud Flats and

16.7°C for Bannock Range groundwater). Redox ranges from 0 mV to 169, but mean redox

values are on the order of 100 mV with Well TW-10S having a mean value of 0 mV. Higher

specific conductance and total dissolved solids values are consistent with the overall higher ionic

concentrations for groundwater in the Michaud Rats.

c

EMF Ri report 4.4-10 EMFdocs\Form_RI.doc\Sect4_4.doc
September 1995



Section 4 Nature and Extent of Constituents of Potential Concern

The Portneuf River groundwater is characterized by intermediate specific conductance (747 to

793 (omhos/cm) and total dissolved solids (440 to 527 mg/1), lower temperatures (12.7 to

13.3°C), and a narrower range of positive redox values (127 to 171 mV) than the other
groundwaters.

Bannock Range representative groundwater is typified by slightly higher mean temperatures
(14.5 to 16.6° C) and lower total dissolved solids (311 to 404 mgA). The lower total dissolved

solids correlates with lower concentrations of major ions, and lower specific conductance.

4.4.3.4 Nutrients and Fluoride in Representative Groundwater

The mean values of the nutrient and fluoride concentrations in representative groundwater are
presented in Table 4.4-1. The nutrients and fluoride occur naturally to some degree in
groundwaters but are also contributed by anthropogenic activities such as discharge to septic

systems, livestock raising, and fertilizer application. These constituents were also identified in

the EMF feedstock, by-product, and wastestreams.

The Michaud Flats regime generally had higher nutrient concentrations than the other two
hydrogeochemical regimes; the Portneuf River regime generally had lower nutrient

concentrations, with the exception of nitrate. The representative nitrate concentrations in the
Portneuf River regime was 4.00 mg/1 (Table 4.4-1). For some wells, none of the samples

collected contained detectable concentrations of certain constituents (e.g., ammonia). Ammonia

concentrations were negligible in the representative wells.

4.4.3.5 Metals in Representative Groundwater

The mean values of metal concentrations are presented in Table 4.4-1. The metals antimony,

beryllium, cadmium, chromium, cobalt, lead, mercury, molybdenum, nickel, selenium, silver,

thallium, and vanadium were detected sporadically if at all. These results yield a "highly

censored" dataset for defining representative concentrations of these metals. In general, the 95%

UCL for these metals is defined by the 95% UCL of the detection limit values. Defining the

nature and extent of potentially EMF-related metals in groundwater using the 95% UCL for the

highly-censored datasets was deemed acceptable since the representative levels are typically well

below levels of concern.
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Arsenic, barium, and boron were detected consistently in representative groundwater for all three

hydrogeochemical regimes. Arsenic was detected in representative groundwater at mean

concentrations from 0.0022 to 0.016 mg/1. Barium was found in representative groundwater at

mean concentrations from 0.044 to 0.199 mg/1 and boron was found at mean concentrations from

0.055 to 0.219 mg/1.

The presence of iron, copper, and zinc in representative groundwater was not consistent over

time or among the three regimes. Iron was found in representative groundwater at mean

concentrations up to 2.00 mg/1. Measurements over 1.0 mg/1 were generally limited to initial

rounds of sampling. Groundwater samples collected in 1994 were collected after field turbidity

measurements were taken during well purging. The turbidity measurements have a high positive

correlation with iron, indicating that the initial sampling of certain wells yielded higher turbidity

samples.

Two anomalously high nondetect zinc values in Well 106 were initially used in calculating the ~

95% UCL for Bannock Range groundwater, but the resulting value of 0.971 mg/1 was deemed V

unrealistically high. A revised value of 0.17 mg/1 was calculated for the Bannock Range zinc

representative concentration after removal of the two high nondetect values.

4.4.3.6 Radiological Parameters in Representative Groundwater

A summary of the activities for radiological parameters for the 17 representative wells is

presented in Table 4.4-2.

Representative gross alpha activities ranged from not detectable to:

• 7.97 ± 1.37 pCi/1 in the Michaud Flats regime;

• 5.72 ± 1.92 pCi/1 for the Bannock Range groundwater; and

• 4.6 ±2.3 pCi/1 in the Portneuf River regime.

Gross alpha activities were detected more consistently and at slightly higher levels in the

Michaud Flats representative groundwater and were detected less frequently and at slightly lower

levels in the Portneuf River representative groundwater. f~
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The gross beta activities were highest in the Michaud Rats regime, intermediate in the Bannock

Range regime, and lowest in the Portneuf River regime. Representative gross beta activities in
the three groundwaters ranged from:

• 2.93 ± 1.06 pCi/1 to 45.8 ± 2.65 pCi/1 (Table 4.4-2) for the Michaud Flats;

• ND to 11 ± 3.7 pCi/1 for the Bannock Range; and

• ND to 9.3 ± 0.88 pCi/1 for the Portneuf River.

Radium-226 was not detected in 9 of the 17 representative wells. In Wells 101, 102, 106,
TW-10S, 147, 301, 305, and 511 activities ranged from 1.18 ± 0.19 to 6.35 ± 0.57 pCi/1.

Radium-228 was not detected in 7 of the 17 representative wells. In four of the remaining 12
representative wells, radium-228 was detected during only one sampling event. For these four
wells, activities ranged from 1.20 ± 0.80 to 7.20 ± 1.00 pCi/1. Activity ranges in the other eight

wells were 1.0 ± 0.8 pCi/1 to 10.8 ± 1.1 pCi/1.

4.4.3.7 Organic Compounds in Representative Groundwater

Organic compound analyses were performed for samples from nine of the 17 representative

wells. Concentrations of organic compounds detected in representative wells are presented in

Table 4.4-3. Organic compounds were detected sporadically in the representative wells. Of the

11 volatile or semivolatile organic compounds reported in representative well samples, most or

all may not actually have been present in groundwater. Several of the compounds are common
laboratory contaminants, including methylene chloride, acetone, and plasticizers (phthalates).

Compounds reported infrequently and at low concentrations, such as 2-butanone, may represent

an aberration in the analytical methodology and may not actually have been present in the

samples.

One compound, tetrachloroethene, was detected at low concentrations (0.001 to 0.003 mg/1) in

all three rounds of samples from Well 511, but was not detected in any other representative well.

The presence of this compound most likely represents a source along the Portneuf River

upstream of the EMF facilities. Studies at the Union Pacific NPL site, located hydraulically

upgradient of the EMF facilities, have documented the presence of chlorinated solvents in the

groundwater.
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4.4.4 NATURE AND EXTENT OF EMF-RELATED CONSTITUENTS IN GROUNDWATER AT FMC

The nature and extent of EMF-related constituents beneath the FMC facility focuses on the

southwestern and central areas of the facility (Figure 4.4-2). Because constituents derived from

sources in the eastern portion of the FMC facility may commingle with constituents originating

at Simplot sources, the eastern FMC area is included in the discussion of the joint fenceline area
in Section 4.4.6.

The following discussion pertains primarily to the extent of EMF-related constituents in the

upper aquifer. Impacts to the deeper aquifer are limited in extent and of much lower average
concentrations than the impacts observed in the shallow aquifer.

The potential sources identified in the southwest and central FMC portion of the EMF site are:

• Former Ponds IE through 7E, IS through 3S, 5S through 9S, including former unlined
Pond 8S, which was operational during 1992 and 1993, in the southwestern area

• The slag pit adjacent to the furnace building and the railroad swale in the central FMC v_
area

4.4.4.1 Common Ions in FMC Area Groundwater

Table 4.4-4 presents a summary of common ion concentrations and physical parameter
measurements in the FMC monitoring wells. Impacted wells at the FMC facility had mean

common ion concentrations above the upper representative limit for all common ions. These

wells also had higher specific conductance and TDS.

In the former ponds area, the common ion with the highest concentrations relative to its

representative concentration was potassium. The highest mean potassium concentration was

1,293 mg/1 in Well 150, compared to representative concentrations of 12.7 and 10.5 mg/1. Other

impacted wells in this portion of the site had potassium concentrations on the order of 2 to 4

times its representative concentration (Table 4.4-4 and Figure 4.4-5).

Figure 4.4-5 illustrates the extent of elevated potassium concentrations in the shallow aquifer at

the EMF site. Immediately apparent from this map is that the potassium plume extends from the /"

old pond area out to the northern fenceline of the FMC facilities and beyond. None of the ^
following wells either associated with Pond 16S, or upgradient or crossgradient from the old
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pond areas and the central area, contain elevated potassium concentrations: Lindley House, 106,

112, 158, 137,124, 126, 128, 120, 147, 148,149,153,154, Idaho Power, 101, and 501. Due to

the presence of arsenic, orthophosphate, and nitrate in elevated concentrations in Wells 137 and

120, these wells do not completely delineate the lateral extent of impacted groundwater.

Sulfate concentrations were above the Michaud Flats representative levels (74.6 mg/1) in 24

monitoring wells. An additional five wells contained sulfate at levels ranging between the

Bannock Range representative concentration (43.4 mg/1) and the Michaud Flats representative

concentration. Sulfate concentrations were most elevated in Wells 139 and 140 at mean
concentrations of 591 and 843 mg/1, respectively. For comparison, Wells 150 (former Pond 8S
area) and Well 108 (central area) had mean sulfate concentrations of 253 and 242 mg/1,
respectively (Table 4.4-4 and Figure 4.4-6).

Sulfate has a distribution similar to that of potassium in the upper aquifer in this portion of the
EMF site, with some important differences (Figure 4.4-6). First, its distribution does not
describe a unique source, nor does it correlate completely with the potassium concentrations
within the area impacted by the FMC potential sources. Another important difference is the

occurrence of elevated sulfate in the Lindley House well (177 mg/1), and in Wells 128, 127, 126,

and 148 located north and cross-gradient from the old pond area. In general, sulfate
concentrations provide a reasonable assessment of EMF-related impacts, as delineated by Wells

124, 101, 158,106, 120, 119, and the wells located near Pond 16S.

Calcium was present at mean concentrations of up to 375 mg/1 in Well 139, compared to

representative concentrations of 97.7 to 68.75 mg/1 in Michaud Flats and Bannock Range

groundwater, respectively. Numerous wells contained mean calcium concentrations between the

Bannock Range and Michaud Flats representative concentrations (Table 4.4-4 and Figure 4.4-7).

Chloride was present at mean concentrations up to 980 mg/1 in Well 139; the representative

concentrations were 192.9 mg/1 and 52.4 mg/1 for Michaud Flats and Bannock Range

groundwater, respectively (Table 4.4-4 and Figure 4.4-8).

Magnesium was present at concentrations up to 137 mg/1 in Well 139. Seventeen monitoring

wells had mean magnesium concentrations greater than 33.6 mg/1, the representative

concentration for Michaud Flats groundwater. Eleven wells had mean concentrations in excess
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of the Bannock Range representative concentrations (19.2 mg/1) but below the Michaud Flats

representative concentrations (Table 4.4-4 and Figure 4.4-9).

Sodium concentrations were elevated in 28 monitoring wells at mean concentrations up to 542

mg/1 in Well 152. There are several wells with mean sodium concentrations in the relatively

broad range between the Bannock Range representative concentrations (27.5 mg/1) and Michaud

Flats representative concentrations (74.3 mg/1) (Table 4.4-4 and Figure 4.4-10).

In general, sodium, calcium, chloride, and magnesium concentrations have a pattern similar to

sulfate in the upper aquifer, each with minor variations (Figures 4.4-6 through 4.4-10). For

example, sodium exceeds representative concentrations in Well 148, as does sulfate and calcium,

but this well is located upgradient from the identified FMC potential sources (recall that the data

collected from Well 148 were collected prior to operation of Pond 16S). The Lindley House

well, Wells 124, 126, 127, and 128 contain one or more of these common ions at a mean

concentration above the representative levels.

4.4.4.2 Physical Parameters in FMC Area Groundwater

The mean values of the physical parameter measurements are presented in Table 4.4-4. The pH

was typically lower in the impacted wells when compared to the representative levels (Figure

4.4-13). Reducing conditions were noted in Wells 150,152,131, 132,141,159, TW-5S, and

122. Wells 150 and 152, however, had much lower Eh values than the other wells, indicating

stronger potential reducing conditions. For comparison, all the representative wells (except

TW-10S) have oxidizing Eh conditions in the groundwater.

Elevated specific conductance and TDS are indicative of elevated major ion concentrations.

Throughout this portion of the EMF site, these parameters are elevated with respect to the

Michaud Flats and the Bannock Range representative levels (Table 4.4-4) in the impacted wells.

Elevated groundwater temperatures (ranging up to 21 to 28°C, compared with the typical

groundwater temperature of 13 to 18°C) were noted in several monitoring wells located

downgradient from the slag pit (Wells 108, 122, and 146). These elevated temperatures were

noted in shallow wells only, indicating the source is the heated soils around the slag pit, not

geothermal groundwaters. Figure 4.4-12 illustrates the configuration of this plume, showing /

groundwater flow direction through the central FMC area to be east-northeast. The groundwater V.

EMF RI report 4.4-16 EMFdocsVForm_RI.doc\Sect4_4.doc
September 1995



Section 4 Nature and Extent of Constituents of Potential Concern

cools as it flows from the area of the slag pit and as it commingles with groundwater from other

areas.

4.4.4.3 Nutrients and Fluoride in FMC Area Groundwater

The mean values of the nutrient and fluoride concentrations are presented in Table 4.4-4.

Ammonia, nitrate, orthophosphate, total phosphorus, and fluoride were detected in FMC

monitoring wells at mean concentrations that exceeded the representative concentrations.

Ammonia was present at mean concentrations of 9.52 and 8.69 mg/1 in Wells 150 and 152,

immediately downgradient from former Pond 8S. Ammonia was also detected at elevated

concentrations in Wells 104,116, 132, 141, 151, and 159. In the central FMC area, only Well

122 had a mean ammonia concentration in excess of the representative concentrations

(Figure 4.4-21).

Nitrate was present at mean concentrations in excess of the Bannock Range representative

concentration of 1.60 mg/1 in numerous shallow wells associated with the former ponds area.

Mean nitrate concentrations in 14 wells also exceeded the Michaud Flats representative

concentration. The highest nitrate concentrations were detected in Wells 130 and 139, associated

with the old ponds in the southwest FMC area and in Wells TW-5S, 121, and 122 in the central

FMC area (Figure 4.4-22).

The elevated nitrate concentrations are delineated by Wells 124, 126,127,101, 158, 106, and the

wells located north and east of former Pond 8S (Figure 4.4-22). The ammonia plume map in

Figure 4.4-21 and the nitrate plume map (Figure 4.4-22) point out an interesting relationship

between ammonia and nitrate. It appears that the distribution of ammonia concentrations in the

impacted wells is the inverse of the nitrate concentrations. For example, downgradient from

former Pond 8S, several wells contained ammonia at elevated concentrations, with Wells 150

and 152 having the highest mean concentrations. However, none of these wells had mean nitrate

concentrations in excess of the representative concentrations. Further downgradient, in the

central FMC area, ammonia concentrations decreased while nitrate concentrations increased. It

appears that the ammonia associated with the reducing groundwater conditions at former Pond

8S may be oxidized to nitrate further downgradient.
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The two phosphate parameters were detected in nearly all the shallow monitoring wells in the

former ponds area and the central FMC area. Orthophosphate and total phosphorus

concentrations were highest hi Wells 150 and 152 by a factor of 10 over all other impacted
monitoring wells (Figure 4.4-23).

Fluoride was detected at above-representative concentrations in 17 shallow monitoring wells in

the southwest and central FMC area (Table 4.4-4). Wells located in both the former ponds area

and slag pit area contained elevated levels of fluoride, with the highest mean concentrations (up

to 10.9 mg/1) detected in Wells 104, 150, and 152 (Figure 4.4-24). In the slag pit area, the mean

concentrations ranged up to 2.88 mg/1 in Well 108. The representative fluoride concentrations
are 0.80 and 0.60 mg/1 in Michaud Flats and Bannock Range groundwater, respectively.

4.4.4.4 Metals in FMC Area Groundwater

The mean values of metal concentrations are presented in Table 4.4-4. Because the mean

concentrations of antimony, cadmium, mercury, silver, thallium, vanadium, and zinc did not (
exceed either the Bannock Range or Michaud Flats representative concentrations in any of the

wells in this portion of the EMF site, they were eliminated from further consideration.
Aluminum, beryllium, copper, lead, and possibly molybdenum were also eliminated as

EMF-related constituents for this area, as discussed below.

Aluminum was detected at mean concentrations of 10.15 mg/1 in Well 131 and 0.76 mg/1 in Well

116, compared to 0.547 mg/1 for the Bannock Range representative level. Aluminum was

eliminated as an EMF-related constituent for potential sources in this portion of the EMF site due

to the elevated turbidity encountered in Wells 131 and 116.

Copper was detected at mean concentrations of 0.023 mg/1 hi Well 116, compared to 0.011 mg/1

in the Bannock Range. Copper was also be eliminated as a result of turbidity hi Well 116

because there was a copper value of 0.245 mg/1 reported from the October 1990 sampling event

in conjunction with an elevated iron content (high iron content is also typically associated with

elevated turbidity).

Chromium was above the representative level in Well 153, located upgradient from all known

source areas at the EMF site, thereby indicating that the chromium level reported for this well is \^

not due to EMF activities.
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Beryllium and lead exceeded the Michaud Flats representative levels in several wells but were

below the Bannock Range representative levels in all wells. Since there is commingling of these

two groundwater types, and because most reported results for beryllium and lead were

nondetects, these two constituents are not considered EMF-related. Additionally, the wells

which contained these constituents at levels above the Michaud Flats representative

concentrations were randomly located throughout this portion of the site, further indicating no

unique source or "plume" of these constituents.

Molybdenum was detected in Wells 115,122, 159, and TW-5S at concentrations that exceeded

Michaud Flats and Bannock Range representative levels (Table 4.4-4). Molybdenum was also

detected in three wells (Wells 103, 104, and 114) at levels above the Michaud Flats levels, but

below the Bannock Range level. Given that the concentration in Well 115 exceeded the

Bannock Range level, the molybdenum detections may indicate representative concentrations

rather than EMF-related impacts. The above-representative molybdenum concentrations in

Wells 122,159, and TW-5S are due to high detection limits.

Nickel was detected at mean concentrations of 0.0203 to 0.0221 mg/1 in Wells 104, 131,132,

141, and 152. These concentrations compare to representative concentrations of 0.0200 mg/1.

Nickel was eliminated as a EMF-related constituent in the southwest FMC area because the

above-representative mean concentrations were estimated from nondetect data. Wells 104,131,

132, 141, and 152 each have at least one very high nondetect value, which increases the mean

concentrations.

Arsenic, barium, boron, cobalt, lithium, manganese, and selenium were detected above

representative concentrations in groundwater beneath the potential FMC source areas listed

above (Figures 4.4-14 through 4.4-20).

Mean arsenic concentrations ranged from 0.020 mg/1 to 0.1878 mg/1 in impacted shallow wells.

The arsenic concentrations decrease with distance from the old pond area toward the central

FMC area, and increase again within the central area as the groundwater underflows another

source area. This is illustrated by the higher arsenic concentrations associated with shallow

monitoring wells immediately downgradient from potential source areas (Figure 4.4-14). Wells

127 and 128 had mean arsenic concentrations of 0.021 and 0.023 mg/1, respectively (Table

4.4-4). Combined with the elevated major ion concentrations observed in these wells, it appears
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that EMF-related impacts are present in these wells, but are delineated by Wells 124 and 125/126
to the west and north (Figure 4.4-14).

The arsenic concentrations are not elevated above the representative levels in wells along the

northern fenceline of FMC up to Well 112. To the south, Wells 101/102,106, TW-10S, and 158

all define arsenic concentrations of less than representative levels. This arsenic distribution is

consistent with the groundwater flow patterns, and the known source areas relative to the these
flow patterns.

Elevated arsenic concentrations were also present in the deeper aquifer in this area. Typically,

arsenic concentrations in the deeper aquifer are localized and are much lower than those detected
in the shallow aquifer. For example, at well pair 137/130 the mean arsenic concentrations in

shallow Well 137 were 0.086 mg/1 and 0.030 mg/1 in deeper Well 130.

Barium was found in numerous wells at concentrations above the representative concentrations;
however, its spatial distribution is not clearly associated with particular site sources. A key

aspect of the barium distribution is that wells located in the westernmost portion of the EMF site

(upgradient of known sources) often contain some of the highest concentrations of barium
(Figure 4.4-15 and Table 4.4- 4; Wells 153,154, 147, 148, and 149, 501 and TW-10S).

Conversely, the lowest barium concentrations occur in wells known to be impacted by other
EMF-related constituents, such as Wells 150 and 152, which are immediately downgradient from
former Pond 8S.

Boron was detected at elevated concentrations in the shallow wells located near the old ponds in

the southwest FMC area (Figure 4.4-16). The highest mean boron concentrations (14.49 mg/1

and 17.10 mg/1) were detected in Wells 150 and 152, respectively, which are located immediately

downgradient from former pond 8S. Well 127, which is farther downgradient of the ponds, had a

mean boron concentration of 0.310 mg/1, slightly above the Michaud Flats and Bannock Range

representative concentrations of 0.294 and 0.308 mg/1, indicating the mean concentration in this

area is very close to the 95% UCL for the representative groundwater chemistry. Mean boron

concentrations at other wells are between the representative level of 0.30 mg/l and 2.2 mg/1

(Table 4.4-4). Wells 126, 124, 101, 158, 106 and 112, which have boron concentrations below

the representative levels, define the extent of this constituent. There does not appear to be a

significant increase in boron concentrations through the central FMC area, although elevated
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concentrations persist up to and beyond the FMC's facility's fenceline at Wells TW-5S and 111
(Figure 4.4-16).

Cobalt was detected in 15 shallow wells at above-representative levels. The highest mean cobalt

concentrations were detected in wells associated with the westernmost old ponds (Wells 114,

115, 139, and 159). Lower concentrations of cobalt were detected in Wells 128,131,132, 103,

134, and 140 (Figure 4.4-17). There may a secondary cobalt source in the central FMC area, as

elevated concentrations were detected in Well 111, along the northern fenceline. However, only
two wells in the central area had mean cobalt concentrations above either the Bannock Range or

Michaud Flats representative levels (Figure 4.4-17). Cobalt concentrations below representative
levels are defined by Wells 112 and 126 to the north, 124 and 101 to the west, 158, 120, 118,
119, 135, 121, and 108 along the southern margin of the plume (Figure 4.4-17).

Lithium was detected in 19 wells at mean concentrations above the Bannock Range and Michaud
Flats representative levels, up to 0.19 mg/1 (Well 152). Numerous other wells had lithium

concentrations that were above the Bannock Range representative level (0.016 mg/1), but below
the Michaud Flats representative level (0.061 mg/1). In general, lithium concentrations in

impacted wells are between 0.061 mg/1 and 0.19 mg/1, which are not significantly elevated with
respect to the Michaud Flats representative levels (Table 4.4-4 and Figure 4.4-18). Lithium

appears to be emanating from the old ponds located upgradient from Well 116. Elevated lithium

concentrations are delineated by Wells 112, 126, 124, 128, 101,113, 119, 158,121, and 135. In
general, the area encompassed by the elevated lithium concentrations is similar to the areas

defined by elevated major ion concentrations (Figure 4.4-18).

Manganese was detected in numerous wells at mean concentrations that were greater than the

Bannock Range representative level of 0.0201 mg/1. There were also three wells with manganese

concentrations between the Bannock Range and Michaud Flats representative concentrations.

The highest mean manganese concentrations were detected in Wells 141, 151, and 159,

downgradient from the old ponds in the southwest FMC area and downgradient from the central

FMC area. There appears to be manganese sources located in both areas (Table 4.4-4 and Figure

4.4-19). Manganese concentrations increase downgradient from the central area indicating an

additional amount of this constituent is introduced into the aquifer in the central FMC area

(Figure 4.4-19).
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Selenium was detected in Wells 116, 139,140,108,121, 135, and 146 at slightly elevated levels

with respect to the Michaud Flats and Bannock Range representative concentrations (Figure

4.4-20). In the southwest FMC area, Wells 116,139, and 140 had mean selenium concentrations

ranging from 0.015 to 0.025 mg/1. In the central FMC area, the highest mean selenium

concentration was 0.050 mg/1 in Well 121 (Table 4.4-4). More typically, the mean selenium

concentrations in impacted wells ranged from 0.006 to 0.008 mg/1, only slightly above the

representative levels (0.0055 to 0.0057 mg/1). The extent of elevated selenium in groundwater is

delineated by numerous wells with below-representative mean concentrations (Figure 4.4-20).

4.4.4.5 Radiological Parameters in FMC Area Groundwater

The mean values of the radiological parameters are presented in Table 4.4-5. Wells 150 and 152

in the former ponds area had elevated gross alpha activities for at least one sampling event.

Eight wells monitoring the former ponds area (150, 152, 104,132, 111, 134, TW-5S, and 116)
had gross beta activities above the upper range of representative activity of 45.8 pCi/1 with a (

maximum value of 1,110 pCi/1 at Well 150. In the central area, gross beta also exceeded

representative activities in Well 121, Well 122, Well 108, and Well 146, with a maximum value
of 186 pCi/1 at Well 108. Mean gross beta activities are associated with mean potassium

concentrations with a correlation coefficient of greater than 0.9, which indicates that potassium-

40 is the primary beta-emitter in impacted groundwater at FMC.

Radium-226 and radium-228 were sporadically detected at very low levels in most monitoring

wells, including those wells that are hydraulically upgradient from the identified potential

sources. Typically, radium-226 and radium-228 activities were reported as ND or not detected

for each well over several sampling events. This indicates there is no persistent, elevated

presence of this radioisotopes at levels above the detection limit. Additionally, there does not

appear to be any "source" of these radioisotopes where activities are persistently elevated above

the representative level.

4.4.4.6 Organic Compounds in FMC Area Groundwater

Several volatile organic compounds (VOCs) were found in wells used to monitor the slag pit area ^

in the central FMC area. As shown in Table 4.4-6, trichloroethene (TCE) was detected during V
three rounds of sampling at Well 121 at concentrations from 0.008 to 0.015 mg/1. TCE was also

EMF RI report 4.4-22 EMFdocs\Fonn_RI.doc\Sect4_4.doc
September 1995



Section 4 Nature and Extent of Constituents of Potential Concern

detected in Wells 108 and 146, downgradient from Well 121, at concentrations of 0.002 to

0.003 mg/1. TCE was not detected in wells located upgradient from the central area or in the

northern portion of the central area. These data suggest that TCE is present in groundwater in

only a limited area.

4.4.5 NATURE AND EXTENT OF EMF-RELATED CONSTITUENTS IN GROUNDWATER AT
SIMPLOT

This section discusses the groundwater quality beneath the eastern area of the Simplot facility.

Potential sources in this area include the former east overflow pond, the lower gypsum stack, and

the eastern two-thirds of the upper gypsum stack (Figure 4.4-2). Most of the Simplot production

facilities are also in this area. Due to special circumstances at the former east overflow pond,

Well 318 is discussed separately (Section 4.4.5.7).

Groundwater from the Portneuf River Valley and Bannock Range hydrogeochemical regimes

underflows the eastern Simplot facilities. Michaud Flats groundwater does not flow under this

area; therefore, constituent concentrations in Simplot monitoring wells will not be compared to

the Michaud Flats representative constituent concentrations.

4.4.5.1 Common Ions in Simplot Area Groundwater

The mean values of the common ion concentrations are presented in Table 4.4-7 and illustrated

in Figures 4.4-5 through 4.4-11. The common ions calcium, chloride, magnesium, potassium,

sodium, bicarbonate, and sulfate were detected above representative levels in shallow monitoring

wells and in some of the deeper monitoring wells within the eastern Simplot area. Wells PEI-4,

PEI-6, 321, 322, and 328, which define the eastern limit of the effects of EMF-related

constituents in groundwater, are not discussed further as all concentrations were near

representative levels (Portneuf River hydrogeochemical regime).

Sulfate was the most elevated of the common ions when compared to representative

concentrations. All wells in the eastern Simplot area exhibited sulfate concentrations above

representative levels except deep Well 319. Figure 4.4-6 illustrates the distribution of sulfate in

shallow groundwater, indicating that seepage from the gypsum stacks is the source of the

elevated sulfate, as well as other common ions, in the eastern Simplot area. Wells located near

the gypsum stacks contained mean sulfate concentrations near or above 2,000 mg/1 (Wells
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PEI-3, 300, 306, 316, 326, and 332). Wells located further downgradient contained sulfate

concentrations ranging from 280 mg/1 (Well 327) to 1,710 mg/1 (Well 313).

Mean concentrations of sodium, calcium, magnesium, and chloride were above representative

levels in all eastern Simplot area wells except Well 319. Potassium exceeded its representative

level in all wells except PEI-3, PEI-5 and 319. Bicarbonate alkalinity concentrations exceeded

the representative level in all wells except 318 and 319. The ranges exhibited for the above

common ions were as follows: sodium, 38.5 mg/1 (319) to 693 mg/1 (300); calcium, 133 mg/1

(327) to 564 mg/1 (306); magnesium, 49.5 mg/1 (327) to 297 mg/1 (326); chloride, 68.3 mg/1

(327) to 171 mg/1 (313); potassium, 11.92 mg/1 (327) to 38.95 mg/1 (313); and bicarbonate
alkalinity, 182 mg/1 (PEI-5) to 1307 mg/1 (326).

4.4.5.2 Physical Parameters in Simplot Area Groundwater

The mean values of the physical parameter measurements are presented in Table 4.4-7. Impacted

wells in the Simplot area typically had over 1,000 mg/1 IDS (up to 7,620 mg/1 in Well 318)
compared to the representative levels of 412 mg/1 in Bannock Range groundwater and 580 mg/1

in Portneuf River Valley groundwater. Wells located adjacent to the gypsum stack (PEI-3, 300,
and 306) had mean TDS levels over 4,000 mg/1. Elevated specific conductance and TDS are

indicative of elevated common ion concentrations. These elevated constituents (with respect to
the Bannock Range and Portneuf River representative levels) were bounded on the east by Wells

PEI-4, 321, 322, and 328. The pH in impacted wells was decreased compared to representative

wells; most impacted wells had pH levels between 5.5 and 6.75. Eh results demonstrated

oxidizing conditions beneath the Simplot facility in all wells, as was the case for representative

wells. There were no elevated temperatures associated with the Simplot facility.

4.4.5.3 Nutrients and Fluoride in Simplot Area Groundwater

Nutrient and fluoride analytical results for Simplot monitoring wells with impacted water

chemistry are summarized in Table 4.4-7. Total phosphorus, orthophosphate, nitrate, ammonia,

and fluoride were present at elevated concentrations in groundwater beneath portions of the

Simplot facility (Figures 4.4-21 through 4.4-24).

The phosphate parameters are characteristic EMF-related constituents in groundwater for the

Simplot facility. Orthophosphate (Figure 4.4-23) and total phosphorus were found at elevated
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concentrations in all impacted Simplot wells. Mean phosphate concentrations ranged from

6.36 mg/1 to 183 mg/1 (orthophosphate) and 6.45 to 179 mg/1 (total phosphorus). For

comparison, representative concentrations are 0.13 mg/1 for orthophosphate and 0.31 mg/1 for

total phosphorus.

Elevated nitrate concentrations were detected in samples from 12 wells (PEI-3, PEI-5, 300, 306,

313, 315, 316, 320, 325, 326, 327, and 332); mean concentrations ranged from 1.92 to 74.3 mg/1

(compared with the representative level of 4.00 mg/1 in Portneuf River Valley ground water and

1.60 mg/1 in Bannock Range groundwater). Elevated ammonia concentrations were detected in

samples from Wells 313, 318, 320, and 325; mean concentrations ranged from 2.90 mg/1 to 37.4

mg/1. The distribution of nitrate and ammonia plumes indicate that there is a nitrogen compound

source within the Simplot plant, the plume configurations do not indicate the gypsum stack is a

source of nitrate or ammonia.

Of note is the occurrence of elevated ammonia in the same wells as elevated nitrate. Since all

these wells had oxidizing conditions, it may be that the ammonia was oxidizing as it was

transported along a flowpath.

Elevated mean fluoride concentrations were detected in Wells 319, 320, 327, and PEI-5; mean

concentrations ranged from 1.26 mg/1 in Well 319 to 4.15 mg/1 in PEI-5. The distribution of

fluoride in the shallow groundwater indicates there may be a secondary or weaker source of

fluoride within the Simplot plant area, as the above-listed shallow wells are not directly

downgradient from the former east overflow pond.

4.4.5.4 Metals in Simplot Area Groundwater

The mean values of metal concentrations are presented in Table 4.4-7. Isoconcentration contour

plots were not developed for aluminum, beryllium, cadmium, chromium, copper, iron, lead,

molybdenum, vanadium, thallium, or zinc because elevated concentrations of these constituents

that were EMF-related were limited to Well 318 (and possibly Well 320). This distribution does

not readily permit delineation of the area or extent of impact. The occurrence of constituents

unique to Well 318 and the former east overflow pond will be discussed separately in

Section 4.4.5.7.
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Aluminum, antimony, barium, beryllium, cadmium, chromium, cobalt, iron, lead, mercury,

molybdenum, silver, thallium, vanadium, and zinc were eliminated from further consideration as

being EMF-related constituents in the eastern Simplot area. Although some of these metals were

detected in Well 318, these constituents are unique to the former east overflow pond. They were

not detected in any other well at levels in excess of representative concentrations, except in the

following instances: aluminum in Well PEI-5; barium in Well 322; silver in Wells PEI-3 and

316; and vanadium and zinc in Well PEI-3.

Barium was detected in Well 322 at a mean concentration of 0.1900 mg/1, compared to the

Portneuf River Valley representative concentration of 0.1735 mg/1. Wells located near Well 322

do not contain elevated levels of barium, indicating the barium detected in Well 322 is not
derived from EMF-related sources. Barium levels also exceeded the representative level for the

Bannock Range in Wells PEI-5 and 318.

Mean arsenic concentrations exceeded the Bannock Range representative level (0.0180 mg/1) in
14 wells in the eastern Simplot area (Table 4.4-7 and Figure 4.4-14). Arsenic was below its (

representative level only in deep Well 319. The distribution of arsenic is generally correlative
with sulfate and other common ions, indicating that gypsum stack seepage is the source of

arsenic in the eastern Simplot area.

Arsenic levels were highest within (Wells PEI-3, 300, and 306) or adjacent to (Wells 315, 316,

317, 326 and 332) the gypsum stacks. The highest mean concentration of arsenic was 0.609 mg/1

at Well 300, which is located between the upper and lower gypsum stack.

Arsenic concentrations were typically lowest in wells furthest downgradient from the gypsum

stacks. Mean arsenic concentrations in these downgradient wells ranged from 0.0292 mg/1 at

Well 327 to 0.068 mg/1 at Well 320.

Boron was detected at mean concentrations greater than its representative level in Bannock

Range groundwater (0.3078 mg/1) in 12 wells (PEI-3, 300, 306, 313, 315, 316,317, 318, 320,

325, 326, and 332). Concentrations in these wells, other than Well 318, ranged from 0.37 mg/1 in

Well 325 to 0.74 mg/1 in Well PEI-3. Figure 4.4-16 shows that boron was rather uniformly

distributed throughout the affected area adjacent to and downgradient from the gypsum stacks,

except at Well 318 immediately downgradient from the former East Overflow Pond.
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Copper was detected in Wells PEI-5, PEI-3, 300, and 316 at mean concentrations from

0.0126 mg/1 to 0.018 mg/1. The Bannock Range representative concentration is 0.0109 mg/1.

Lithium was detected at elevated mean concentrations in 16 wells in the eastern Simplot area.

Mean concentrations range from 0.0378 mg/1 to 0.359 mg/1 compared to the Bannock Range

representative concentration of 0.0165 mg/1. The Portneuf River Valley representative

concentration was 0.040 mg/1, and the unimpacted monitoring wells 321, PEI-4, and 328 have

mean lithium concentrations less than this level. Elevated lithium concentrations were limited to

the east by Wells 305 and 328. Lithium appeared to be emanating from the former East

Overflow Pond and the joint fenceline area. In general, the area encompassed by elevated

lithium concentrations is similar to the areas defined by elevated common ion concentrations

(Figure 4.4-18).

Manganese was detected in Wells 320 and PEI-5 at concentrations above the Bannock Range

representative concentrations. The mean concentrations in these wells range from 0.4824 to

0.680 mg/1. The manganese in Well 320 may be associated with the former east overflow pond,

as it was detected in Well 318 at a mean concentration of 7.07 mg/1 (Table 4.4-7; Figure 4.4-19).

Average nickel concentrations exceeded the representative level (for Bannock Range

groundwater) in Well PEI-5 (0.2315 mg/1) and Well 332 (0.0318 mg/1). Nickel was also detected

above the representative level in Well 320, which may be within the downgradient flowpath from

the former east overflow pond or the joint fenceline area. The elevated nickel detected in Well

318 may be migrating to Well 320.

Selenium concentrations were elevated with respect to representative concentrations in Wells

PEI-3, 300, 313, 316, 320, 326, and 332 (Figure 4.4-20). The Bannock Range representative

concentration was 0.0055 mg/1.

4.4.5.5 Radiological Parameters in Simplot Area Groundwater

Gross beta and gross alpha activities were determined to be EMF-related parameters for the

Simplot area by a comparison of their levels to representative groundwater concentrations. The

mean values of the radiological parameters are presented in Table 4.4-8.
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Mean gross alpha activities ranged from a low of 2.34 pCi/1 in Well PEI-4 to a high of 1690 pCi/1

in Well 318. The upper limit of gross alpha in representative wells was 5.8 pCi/1. Wells 313,

315, 316, and 325, in the vicinity of the gypsum stacks, also had elevated gross alpha activities

compared to representative wells. Detected gross beta activities (in discrete samples) ranged

from a low of 4.09 pCi/1 in Well 328 to a high of 1163 pCi/1 in Well 318 (Table 4.4-8). Mean

gross beta activities exceeded the representative level in Wells 317, 318, 320, 306, 313 and 315.

Neither of the radium isotopes (226 and 228) were detected at mean activities above the

representative activities in any well, with the exception of radium-226 in Well 325. Well 325 is
located in the Bannock Range hydrogeochemical regime, which has a representative radium-226

activity of 1.00 pCi/1. The mean radium-226 activity in Well 325 was 1.18 pCiA, and likely is
not indicative of a radium-226 source.

4.4.5.6 Organic Compounds in SimplotArea Groundwater

Several organic compounds were detected in Simplot monitoring wells. The mean values of the (
compound concentrations are presented in Table 4.4-9. However, the sporadic detection of these

organic compounds indicates that they are not EMF-related constituents. Of the 15 volatile or
semivolatile organic compounds reported, most or all may not actually be present in
groundwater. Several compounds represent common laboratory solvents, including methylene

chloride, acetone, and plasticizers (phthalates). Compounds reported infrequently and at low

concentrations, such as 2-butanone, tetrachloroethene, 1,1,1-trichloro-ethane, ethyl benzene,

trichloroethene, xylenes, benzoic acid, and tetrahydrofuran, may represent an aberration in the

analytical methodology and may not actually be present in the samples.

4.4.5.7 Constituents Detected in Groundwater at the Former East Overflow Pond

The former east overflow pond is a relatively unique source at the EMF site because of the very

low pH process fluids that were intermittently discharged to the pond. The very low pH

conditions increased the solubilities of certain metals. Well 318 monitors the shallow

groundwater adjacent to this former pond. Groundwater samples collected while the pond was

still in operation had the lowest recorded pH (mean of 2.60) and the highest overall
concentrations of the following metals: aluminum, cadmium, chromium, copper, iron, lead, f

lithium, manganese, molybdenum, nickel, vanadium, and zinc. Monitoring Well 320, which may
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be down gradient from Well 318, contained nickel and manganese at levels that indicate the

former east overflow pond may have impacted groundwater in that area (Table 4.4-7).

Well 318 also had the highest mean concentrations of calcium, fluoride, orthophosphate, total

phosphorus, ammonia, sulfate, and TDS of any well within the eastern Simplot area.

Simplot closed the former east overflow pond in August 1993, replacing it with a lined pond.

Data collected in June 1994 from Well 318 indicated that metal concentrations have decreased

significantly, and pH rose to greater than 6 since closing the pond (Table 4.4-10). These results

will be discussed in more detail in Section 5 of this report.

4.4.6 NATURE AND EXTENT OF EMF-RELATED CONSTITUENTS IN GROUNDWATER IN THE
JOINT FENCELJNE AREA

The joint fenceline area is bounded by the FMC former kiln scrubber overflow ponds in the west

and the Simplot gypsum stack in the east (Figure 4.4-2). The area includes the FMC former

calciner ponds, calciner sediment storage area (south of the former calciner ponds), the FMC

IWW ditch, the former kiln scrubber overflow pond, and the western third of the Simplot upper

gypsum stack. The joint fenceline area is discussed separately because there is a commingling of

impacted groundwater from various sources.

In general and as previously described in Section 4.4.5, gypsum stack seepage results in elevated

common ion concentrations, notably sulfate, elevated arsenic and lithium, and depressed pH in

shallow groundwater. These gypsum stack effects are also apparent in portions of the joint

fenceline area. Other potential sources that may influence groundwater chemistry in the joint

fenceline area include the former calciner ponds, calciner sediment storage area, the IWW basin

and ditch, and the former kiln scrubber overflow pond. Constituents that may be contributed by

one or more of these sources include chloride, potassium, ammonia, selenium, and arsenic.

This area is very complex geologically and hydrologically, with great variation in transmissivity,

hydraulic conductivity and pH. All of these factors, in association with complex chemical

reactions that are occurring in the subsurface (SII, 1994), and the dynamics of facility operations

(i.e., pond heads, closures, gypsum stack construction, etc.) over the years, have contributed to

the complexity of this area. For these reasons, statements in this section concerning sources in
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this area should not be extrapolated to areas east or north of the gypsum stack, nor west or north
of the FMC former kiln scrubber overflow ponds (Figure 4.4-2).

Portneuf River Valley and Michaud Flats groundwaters do not underflow this area. The

groundwater underflowing the joint fenceline area originates in the Bannock Range recharge

areas.

4.4.6.1 Common Ions in Joint Fenceline Area Groundwater

Table 4.4-11 summarizes the common ion concentrations detected in wells throughout the joint

fenceline area, with a comparison to the Bannock Range representative levels. All common ions

in shallow groundwater were elevated with respect to representative levels. Of particular note
are potassium and sulfate.

Elevated potassium levels were detected in all shallow wells except Well 324. The highest
potassium concentrations were detected in Wells 136,145, and 309, and were, respectively, 122,

81, and 55 mg/1. Concentrations in other wells were less than 36 mg/1. These data indicate that
potassium is primarily introduced into the groundwater from residuals associated with the old

calciner ponds (Figure 4.4-5).

Sulfate was detected at elevated concentrations in all shallow wells throughout the joint fenceline

area. Mean concentrations reported for shallow wells 307, 308, and 333 were 1,932,1,958, and

2,200 mg/1, respectively. These wells contained the highest mean sulfate values and all three

wells are located in close proximity to the gypsum stack (Figure 4.4-6). Deep wells 330,109 and

329, located along the northern joint fenceline, which had the lowest mean sulfate

concentrations, do not appear to be site-affected (Table 4.4-11).

4.4.6.2 Physical Parameters in Joint Fenceline Area Groundwater

The TDS and specific conductance were above measured representative levels in all the wells in

the joint fenceline area, except for Wells 109, 329, and 330. The pH was below representative

levels in all wells except for Wells 330 and 331. Temperature was elevated in Wells 123, 309,

310, 324, and 331. The mean values of the physical parameter measurements are presented in

Table 4.4-11.

c
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4.4.6.3 Nutrients and Fluoride in Joint Fenceline Area Groundwater

The mean nutrient and fluoride concentrations are presented in Table 4.4-11. Mean ammonia

concentrations exceeded the Bannock Range representative level in eight monitoring wells, with

the highest mean concentration reported for Well 145.

Mean nitrate concentrations exceeded the Bannock Range level of 1.60 mg/1 in 17 wells. Only

Wells 324, 109, and 330 had mean nitrate concentrations below the Bannock Range

representative levels. The highest mean nitrate concentration was reported in Well 331, in the

northeast corner of the joint fenceline area and is affected by a source east of the joint fenceline

area within the Simplot plant (Figure 4.4-22).

Total phosphorus was elevated in 15 monitoring wells and orthophosphate was elevated with

respect to the Bannock Range levels in 17 wells (Table 4.4-11). Total phosphorus and

orthophosphate concentrations were highest in Wells 136, 307, 308, and 323. The deep

monitoring wells (109, 329, and 330) along the northern joint fenceline area did not contain

elevated concentrations of orthophosphate or total phosphorus and do not appear to be

site-affected (Table 4.4-11).

Fluoride concentrations were slightly above the representative level in seven wells throughout

the joint fenceline area. The highest concentrations were detected in Wells 308 and 136 (mean

concentrations of 1.34 and 1.66 mg/1, respectively).

4.4.6.4 Metals in Joint Fenceline Area Groundwater

The mean values of the metals concentrations are presented in Table 4.4-11. Metals with mean

concentrations below the Bannock Range representative levels in all joint fenceline area wells

were: aluminum, antimony, beryllium, chromium, iron, lead, molybdenum, silver, thallium, and

zinc, and are not discussed further. In addition, barium, cadmium, copper, cobalt, and mercury

were not found to be EMF-related, as discussed below.

Barium was detected at a mean concentration of 0.246 mg/1 in Well 142, compared to the

Bannock Range representative level of 0.1204 mg/1. Well 142 is downgradient from the upper

gypsum stack at Simplot; however, none of the shallow monitoring wells located immediately

adjacent to the gypsum stack had mean barium concentrations in excess of the Bannock Range
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representative level. This observation indicates that barium is not a EMF-related constituent in

the joint fenceline area, since no potential source of this constituent has been identified
upgradient from Well 142.

Cadmium was detected at a mean concentration of 0.0055 mg/1 in Well 143. This value exceeds

the Bannock Range representative level of 0.005 mg/1; however, several of the analytical results

that exceeded 0.005 mg/1 were J-qualified (meaning the detected concentrations are estimated).

All unqualified data from this well were below 0.005 mg/1, suggesting that true mean

concentrations are less than the representative level for cadmium.

Copper was detected in Well 136 at a mean concentration of 0.0135 mg/1, compared to the
Bannock Range representative concentration 0.0109 mg/1. The historical copper concentrations

in this well indicate total copper is typically less than 0.0109 mg/1, with three samples elevated

with respect to this concentration while one sample of these was nondetect. It appears that
copper is not a EMF-related constituent in the joint fenceline area.

Cobalt was detected at mean concentrations in excess of the representative level in Well 144.

This well had a reported mean concentration 0.0144 mg/1 compared to the Bannock Range level
of 0.0108 mg/1. The cobalt detected in this well does not appear to be EMF-related because this

well is a deeper well, and there is no upgradient potential source of cobalt, as evidenced by

cobalt concentrations in upgradient wells 142, 304, 333, 136, and 143. In any case, the
concentrations detected in Well 144 are not significantly elevated when compared to the

representative levels.

Mercury was detected at levels exceeding the Bannock Range representative level of 0.00078

mg/1 in Well 144 at a mean concentration of 0.00221 mg/1. Well 144 is a deep monitoring well

paired with shallow Well 145. Mercury is below the representative level in Well 145, and in all

other shallow wells located throughout the joint fenceline area, indicating that the mercury in

Well 144 is not EMF-related. Further evidence of this is that mercury was not detected in

samples collected during the August 1993 and December 1993 sampling events. These results

indicate that the occurrence of mercury in this well is sporadic, if it is truly present and not an

artifact of laboratory contamination or field sampling contamination.

Arsenic, boron, lithium, manganese, nickel, selenium, and vanadium were detected at ^~

concentrations above representative levels in groundwater beneath the joint fenceline area.
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There are several key aspects regarding the distribution of these metals; selenium appears to be

associated with FMC's old calciner ponds, while lithium appears to be associated with the

Simplot upper gypsum stack (Figures 4.4-18 and 4.4-20). While neither of these constituent

plumes represents a unique source for these constituents at the EMF site, their distribution does

indicate a stronger source of selenium and lithium in the joint fenceline area.

Elevated arsenic concentrations were more prevalent in the central portion of the joint fenceline

area, with less than representative levels in Wells 142, 304, and recently installed Well 161 in

the southern portion of this area. The highest mean arsenic concentrations were detected in Well

323, at a mean concentration of 0.658 mg/1. Other wells with similar levels are 123 (0.5506

mg/1), 307 (0.5970 mg/1), and 308 (0.5521 mg/1). Deeper wells 329, 330, 109, and 144 do not

contain elevated arsenic concentrations. Gypsum stack seepage results in elevated arsenic in

shallow groundwater, and other potential sources include the former calciner ponds and calciner

sediment storage area.

Boron was detected in 15 wells at elevated concentrations ranging up to 1.03 mg/1 (in Well 143).

No primary source of boron was identified, but potential sources include the gypsum stack,

former calciner ponds, and calciner sediment storage area.

Lithium was elevated with respect to the representative Bannock Range concentrations in all

wells throughout the joint fenceline area, including deeper Wells 109, 330, 329, and 144. The

highest mean concentrations were detected in Wells 136, 145, 307, 308, and 333, up to 0.6073

mg/1 in Well 307 (Table 4.4-11). Lithium appears to be primarily associated with the Simplot

upper gypsum stack.

Manganese was detected in 12 wells at mean concentrations exceeding the Bannock Range

representative concentration of 0.0201 mg/1. Mean manganese concentrations ranged up to

2.266 mg/1 in Well 136 (Table 4.4-11; Figure 4.4-19). No primary source of manganese was

identified, but potential sources include the IWW basin and ditch and former kiln scrubber

overflow pond.
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Nickel was detected in five wells (136, 143, 145, 308, and 312) at mean concentrations

exceeding the Bannock Range representative levels of 0.002 mg/1 (Table 4.4-11). The highest

mean concentrations were detected in Wells 143 and 308 at levels of 0.0580 and 0.0527 mg/1,

respectively.

Selenium was detected in 15 wells at mean concentrations in excess of the Bannock Range

representative level (0.0055 mg/1). The highest mean concentration was detected in Well 123

(0.2896 mg/1), while most other wells had mean concentrations on the order of 0.010 to 0.100

mg/1 (Table 4.4-11). Mean selenium concentrations in wells in this area (123, 143, 145, 312,

and several other shallow wells) were the highest observed throughout the EMF site (Figure 4.4-

20). Selenium appears to be primarily associated with FMC's old calciner ponds.

c
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Vanadium was detected at mean concentrations in excess of the Bannock Range representative

level (0.100 mg/1) in Wells 123, 143, and 312. The highest mean concentration was detected in

Well 123 (0.186 mg/1).

4.4.6.5 Radiological Parameters in Joint Fenceline Area Groundwater

The mean values of the radiological parameter measurements are presented in Table 4.4-12.

Gross alpha and gross beta activities were both measured at above-representative levels in the

joint fenceline area groundwater.

4.4.6.6 Organic Compounds in Joint Fenceline Area Groundwater

Wells 301, PEI-1, 304, and 312 had reported levels of organic compounds (Table 4.4-9). The

occurrence of these compounds in representative Wells 301 and PEI-1 indicates these

compounds may have been detected as a result of laboratory contamination.

4.4.7 NATURE AND EXTENT OF EMF-RELATED CONSTITUENTS IN GROUNDWATER WITHIN v_
THE NORTHERN FMC/SIMPLOT PROPERTIES

The northern FMC/Simplot properties is defined as the properties owned by the Companies

located north of the facilities' fencelines and south of 1-86. As discussed above, EMF-related

impacts to groundwater were delineated to the south, east, and west of the facilities. No EMF-

related sources were identified in the northern FMC/Simplot properties. Therefore, most or all

the constituents detected in northern area wells that exceeded representative levels were likely

derived from either EMF sources within the facilities' fencelines, or from non-EMF sources.

The following subsections describe the distribution of these constituents in more detail.

4.4.7.1 Common Ions in Northern FMC/Simplot Properties

The mean values of the common ion concentrations are presented in Table 4.4-13. The highest

concentrations of common ions detected in monitoring wells were about 10 to 100 times lower

than the concentrations detected in monitoring wells located adjacent to potential sources

(Figures 4.4-5 through 4.4-11). Mean sulfate concentrations were highest in Well TW-12S

(316 mg/1). C
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Potassium concentrations in northern site area monitoring wells were highest in Well TW-9S

(127 mg/1), the Old Pilot House well (106 mg/1), Well TW-12S (20.34 mg/1), and Well 517

(76.5 mg/1). These wells are located in an area downgradient from potential potassium sources in

the southwest and central FMC area and sources in the joint fenceline area.

Alkalinity (bicarbonate), calcium, chloride, magnesium, and sodium concentrations were

elevated with respect to representative concentrations in the impacted wells.

4.4.7.2 Physical Parameters in Northern FMC/Simplot Properties Groundwater

The mean values of the physical parameter measurements are presented in Table 4.4-13.

Physical parameters were detected at levels above the representative levels (or were below the

representative levels in the case of Eh and pH) in the northern FMC/Simplot properties.

4.4.7.3 Nutrients and Fluoride in Northern FMC/Simplot Properties Groundwater

The mean values of the nutrient and fluoride concentrations are presented in Table 4.4-13.

Ammonia was detected at a mean concentration above representative levels in Well TW 12S.

EMF site-related constituents total phosphorus and orthophosphate also occur in the impacted -:

northern site area wells (Figure 4.4-23), but the overall concentrations were significantly lower

than the maximum concentrations detected in wells immediately adjacent to potential sources. ;

Total phosphorus was detected at mean concentrations ranging from 1.07 mg/1 (Well 517) to -

29.63 mg/1 (Well TW-12S), and orthophosphate was detected at mean concentrations ranging

from 0.86 mg/1 to 27.47 mg/1 (Table 4.4-13).

Fluoride was also identified as an EMF site-related constituent in northern site area groundwater.

Well TW-12S contained the most elevated mean fluoride concentration relative to representative

concentrations (1.13 mg/1; Table 4.4-13) (Figure 4.4-24).

Nitrate was detected at concentrations exceeding representative levels in nine northern site area

wells (Table 4.4-13; Figure 4.4-22). Mean nitrate concentrations in impacted wells ranged from

1.81 mg/1 to 13.36 mg/1. The highest mean nitrate concentrations were detected in Wells

TW-12S, Old Pilot House, TW-9S, and 517 (Table 4.4-13). Some of the nitrate in the impacted

wells may be an oxidation product of ammonia. Nitrate detected in unimpacted wells occurs as a
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result of non-EMF-related anthropogenic activities. Representative nitrate concentrations ranged

up to 5.52 mg/1 in the Michaud Flats hydrogeochemical regime.

4.4.7.4 Metals in Northern FMC/Simplot Properties Groundwater

The mean values of the metals concentrations in northern site area groundwater are presented in

Table 4.4-13. The metals aluminum, antimony, beryllium, cadmium, chromium, copper, lead,

mercury, molybdenum, silver, thallium, vanadium, and zinc were not detected at above-
representative concentrations in northern FMC/Simplot area wells.

Groundwater from Wells TW-9S, Old Pilot House, and TW-12S contained the highest
concentrations of arsenic for any of the northern FMC/Simplot area wells. Other wells with

arsenic concentrations above the representative concentration included 517, 518, and the Frontier

Well, with mean concentrations ranging from 0.0169 mg/l to 0.032 mg/1. The upper
concentration value of arsenic in representative groundwater is 0.018 mg/1 in Bannock Range

groundwater and 0.0105 mg/1 for the Portneuf River Valley groundwater (Table 4.4-13 and (
Figure 4.4-14).

Barium exceeded the representative level in the Old Pilot House well and Well 501. Well 501 is

located hydraulically crossgradient or upgradient from EMF potential sources, therefore, the
barium in this well is not considered EMF-related. This conclusion is further supported by the

fact that groundwater from Well 501 does not contain other EMF-related constituents at levels in

excess of the Michaud Flats representative levels. This exceedance of barium may be due to the

higher barium content of Michaud Flats groundwater that converges and mixes with Bannock

Range groundwater in the vicinity of the Old Pilot House well or it may be derived from EMF

sources upgradient from this well (Figure 4.4-15).

Boron exceeded representative levels in four northern site area wells: Lindley, Old Pilot House,

Well TW-9S, and Well 517. The maximum mean concentrations were 0.7046 mg/1, detected in

the Old Pilot House well. The Old Pilot House well is closest to onsite potential sources, and the

mean concentrations decrease from this well out to Wells TW-9S and 517. The Lindley Well

appears to have only slightly elevated boron concentrations relative to the representative levels

(0.3269 mg/1 vs. 0.3078 mg/1 for Bannock Range representative levels), indicating that the boron ^

concentrations in the Lindley Well are not EMF-related. (The reader will recall that there will be ^--
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a certain number of wells which, while not impacted by EMF sources, contain a constituent in
excess of the statistically-defined representative concentrations.)

Cobalt also exceeded representative concentrations in the Old Pilot House well (Table 4.4-13).

The mean cobalt concentration in this well was 0.0154 mg/1 compared to the Michaud Flats

representative level of 0.0145 mg/1 and the Bannock Range representative level of 0.0109 mg/1.

Iron exceeded representative levels in Wells TW-9S (1.3756 mg/1 mean concentration). This

well is mild steel cased, with stainless steel wire-wrapped well screens or perforated mild steel

intakes. Given the well construction materials and the reduced Eh conditions observed in the
TW-series wells, it appears that the mild steel may provide a source for the elevated iron content
in the water sampled from these wells. An alternate explanation might be that these wells yield
slightly more turbid samples due to the lack of filter pack.

Lithium occurs at mean concentrations above the Bannock Range representative concentration in
Well 500, the New Pilot House well, 504, and 508 at levels slightly greater than 0.0400 mg/1

(Figure 4.4-18). The representative lithium concentrations are 0.040 mg/1 in Portneuf River

Valley groundwater and 0.0165 mg/1 in Bannock Range groundwater. These wells are not
impacted by other EMF-related constituents. Additionally, none of the unimpacted wells listed

above exceeded the Michaud Flats groundwater representative concentration (0.0610 mg/1).
Therefore, lithium detected in these wells is likely to be within the representative range for ':

groundwater, and the Bannock Range representative level may be underestimated.

Manganese was present at mean concentrations in excess of representative concentrations in the

Old Pilot House well, Wells TW-9S, TW-12S, and Well 503. These maximum mean

concentration was 1.1005 mg/1 in TW-9S. The representative levels are 0.0201 mg/1 in Bannock

Range groundwater up to 0.1097 mg/1 in the Portneuf River Valley groundwater.

Nickel exceeded the representative concentrations in Well TW-12S, where the mean

concentration was 0.0606 mg/1 compared to representative levels of 0.0200 mg/1. Mean nickel

concentrations were not above this level in other northern site area wells.

Selenium was reported at maximum mean concentrations of 0.0112 mg/1 and 0.0153 mg/1 in
Wells TW-12S and 517, respectively. These concentrations are 0.0057 to 0.008 mg/1 higher than

the representative concentrations.
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4.4.7.5 Radiological Parameters in Northern FMC/Simplot Properties

Groundwater

The mean values of the radiological parameters are presented in Table 4.4-14. The radiological

parameter radium-228 was not detected at mean values above representative levels. Radium-226

was reported at a mean activity of 1.88 pCi/1 in Well 508, located along the Portneuf River and

unimpacted by EMF-related sources, as evidenced by common ion, nutrients, and metals

concentrations in the well. Gross alpha was detected at a mean activity of 10.33 pCi/1 in the

Lindley well compared to background levels of 5.57 pCi/1. The gross alpha activity in this well
does not appear to be EMF-related, because there no evidence of an upgradient source for the
gross alpha in this well.

Gross beta was the only radiological parameter that was consistently detected at levels above
representative in northern area wells. The gross beta activity hi these wells correlated with the

total potassium concentrations, indicating that potassium-40 is the beta-emitter present in these
wells. (

4.4.7.6 Organic Compounds in Northern FMC/Simplot Properties Groundwater

The mean values of the organic compound concentrations in northern area groundwater are

presented in Table 4.4-15. No significant concentrations of organic compounds were detected.

4.4.8 NATURE AND EXTENT OF EMF-RELATED CONSTITUENTS IN GROUNDWATER
NORTH OF 1-86

All EMF-affected groundwater passes beneath 1-86 through the shallow aquifer between some

point east of Well 502 and the Portneuf River. This water discharges to the river at Batiste and

Swanson Road Springs and as base flow between these springs. Average concentrations of

EMF-related constituents were below MCLs in groundwater north of 1-86. Furthermore, most

constituents were at or below representative levels in this area (Tables 4.4-16 to 4.4-18). There

were no EMF-related effects in groundwater north of Batiste Spring, as evidenced by water

quality in Wells 524 and 525, a well pair located about 150 feet north of the spring.

EMF-related impacts were not detected in Wells 514, 515, 516, 519, 502, TW-11I, and TW-11S. ^
The only points north of 1-86 where EMF-related constituents were detected above representative ^-

values are Well 503, and Batiste and Swanson Road Springs. These springs are on
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company-owned property, while Well 503 is on the county right-of-way. These impacts

were limited to slightly elevated concentrations of major ions, nutrients, a limited suite of

metals, low pH, and elevated IDS. The pattern in the extent of EMF-related constituents is

generally consistent; Well 503 contained the highest levels of constituents, Swanson Road

Spring and Batiste Spring contain elevated, but lower, concentrations, of certain constituents.

Batiste Spring has groundwater chemistry similar to that of Bannock Range hydrogeochemical

regime, and Well 503 and Swanson Road Spring have groundwater chemistry similar to that of

the Portneuf River Valley hydrogeochemical regime.

Ammonia was detected in Well 503 and Batiste Spring at mean concentrations in excess of the

representative concentrations (Figure 4.4-21). In Well 503, Batiste and Swanson Road Spring,

mean sulfate concentrations ranged from 115 to 238 mg/1 (Table 4.4-16), which exceed the

representative levels. Orthophosphate and total phosphorus concentrations were also elevated

with respect to representative levels. Mean potassium concentrations slightly exceeded

representative levels in samples from Batiste Spring (10.61 mg/1) and Well 503 (8.27 mg/1).

Fluoride was also elevated with respect to representative concentrations in Well 503

(Figure 4.4-24).

Mean concentrations of arsenic, lithium, iron, mercury, and selenium were found to exceed

representative levels at one or more offsite monitoring locations; (Table 4.4-16); however, iron

and mercury are not thought to be EMF-related, as discussed below.

Arsenic concentrations are elevated with respect to representative levels in Well 503 (Portneuf

River regime), but not Batiste Spring (Bannock Range regime). Lithium concentrations were

slightly above representative levels in Batiste Spring, Well TW-1II and Well TW-1 IS. Lithium

in Wells TW-1 II and TW-1 IS is not considered site related because all other site indicator

parameter concentrations were below representative levels in these wells. Iron exceeded the

representative level in Well TW-1 II, however, this was found to be associated with the mild
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steel well casing. The mean mercury concentration in samples from Well 516 exceeds the

representative level, but this is because of one high value with a U qualifier (i.e., nondetect).

The mean concentration of selenium in Batiste Spring was 0.0069 mg/1, compared to

representative levels of 0.0055 to 0.0060 mg/1. During one sampling event (December 1992),

selenium was detected in Batiste Spring water at a concentration of 0.010 mg/1. If this value is

not used in calculating the mean selenium concentrations, the mean concentration at Batiste

Spring is less than the representative level. Under "average" conditions, selenium

concentrations are not elevated with respect to unimpacted groundwater.

Groundwater from beneath the EMF site discharges to the Portneuf River at Batiste and

Swanson Road Spring and as baseflow between these springs. Although a few EMF-related

constituents have been detected at Batiste and Swanson Road Springs, concentrations were from

one to two orders of magnitude less than concentrations in groundwater beneath source areas. \^

Average concentrations in the groundwater north of 1-86 were below MCLs.

4.4.9 RADIOLOGICAL SPECIATION RESULTS

Groundwater samples collected from 12 wells in March 1994 were tested for alpha, beta, and

gamma emitting radioisotopes associated with the phosphate ore processed at the facilities.

These wells were selected because previous samples had higher detected gross alpha and/or

gross beta activities compared with other wells and because these wells represent a cross section

of the various potential sources and geologic areas. These data, presented in Table 4.4-19, were

also reported to EPA in August 1994, in response to EPA's request for additional site

characterization data to support the development of the baseline risk assessment.

Radionuclide-specific analyses were performed for the major radionuclides in the uranium-238

decay chain (i.e., uranium -238 and -234, thorium-230, radium-226, lead-210, and polonium-

210). Radionuclide-specific analyses were also performed for thorium-232, radium-228, and

potassium-40. Only radium-226, -228, uranium-234, uranium-238, and potassium-40 were

detected. Lead-210, thorium-232 and -230, and polonium-210 were not detected above their (^

minimum detectable activity (MDA) in any sample. Gross alpha and gross beta activities were

Revision to EMF RI Report 4.4-40 EMFdocs\EPA_resp\ ReviseZ
August 1996



Section 4 Nature and Extent of Constituents of Potential Concern

also measured in the water samples to evaluate total activities associated with the detected

radioisotopes.

Section 4.4.9.1 discusses speciation data for beta-emitting radionuclides and Section 4.4.9.2

discusses speciation data for alpha-emitting radionuclides. These sections include a discussion

of groundwater samples analyzed for gross alpha and beta, radium-226, and radium-228 in

samples collected during the quarterly groundwater monitoring event during the period of

investigation. Section 4.4.9.3 discusses potential relationships between radionuclides in soils

and groundwater.

4.4.9.1 Beta-emitting Radionuclides

Gross beta was detected among the samples collected in the representative monitoring well

network during the quarterly monitoring program over the course of the remedial investigation

(see Section 4.4.1) at a mean activity of 7.7 pCi/1; the minimum detected activity in this group of

samples was below the MDA of 2 pCi/1 and the maximum detected activity was 20.6 pCi/1. As

discussed in this section, potassium-40 is the dominant beta-emitting radionuclide in most

samples containing above-representative gross beta activities.

Speciation Results from March 1994. Table 4.4-20 presents a series of comparisons related to

beta particle-emitting radionuclides detected in samples collected from 12 wells in March 1994.

It lists the activity of potassium-40 that would be expected given the total potassium

concentration detected in the sample. This activity was calculated using the naturally-occurring

ratio of potassium-40 to total potassium (0.0118%), as noted in the table. It also lists the gross

beta activity that would be expected if the detected beta-emitting radionuclides (potassium-40,

radium-228, and radium-226) were the only beta-emitting radionuclides in the sample. This was

calculated to evaluate the accuracy of the gross beta and radionuclide-specific analyses. The

gross beta activity was calculated using the established beta-emission specific activities of

potassium-40, radium-226 and radium-228 as noted in the table.

These comparisons show that the detected activities of beta-emitting radionuclides were

consistent with the detected gross beta activities. Potassium-40 is the dominant beta-emitting
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TABLE 4.4-20
COMPARISON OF MEASURKD AND PREDICTED BETA-EMITTING RADIONUCLIDES IN GROUNDYVATER SAMPLES COLLECTED FROM 12 WELLS IN MARCH 1994

Well Number1

121
123
136
146
150
152
306
309

Batiste Spring
Lindley

New Pilot
Old Pilot

DETECTED CONSTITUENT LEVELS

Gross Beta2

120 ±10.7
27.3 ± 3.5

64.9 ± 17.3
40.5 ± 2.4

1,1 10 ±22.9
849 ± 20.3
60.3 ± 6.7
90.9 ± 7.7
10.4 ± 1.2
12.7 ± 1.7
4.4 ± 0.8
85 ± 5.8

Potassium-402

184 ±82
<MDA6of 110

126 ±81.2
<MDAof 110

1,310 ± 143
1,190± 133

<MDAof 110
<MDA of 1 10
<MDAof 110
<MDAof 110
<MDAof 110

122 ±61.5

Potassium3

169.6
29.0
NA6

NA
1,295
1,188
NA
NA
13.8
NA
NA
NA

Radium-2282

4.7 ± 1
<MDA of 1

8.4 ± 1
1.7 ±0.8

<MDA of 1
4.5 ± 0.8

<MDA of 1
<MDA of 1

1 .3 ± 0.4
4.2 ± 0.8

<MDA of 1
<MDA of 1

Radium-2262

<MDA of I
2.1 ±0.3
1.4 ±0.6

<MDA of 1
<MDA of 1
<MDA of 1
<MDA of 1
<MDA of 1

4.6 ± 0.4
1.8 + 0.6

NA
1.6 ±0.2

PREDICTED CONSTITUENT LEVELS

Gross Beta2'4

< 175.1
<106.2
130.2

<104.1
<1177
< 1,073
<103
<103

<I15.8
<110.5
<I03

<106.3

Potasslum-402lS

142.1
24.3
ND6

ND
1,085
995
ND
ND
11.6
ND
ND
ND

Radium-2287

75.5
17.2
40.8
25.5
698
534
37.9
57.2
6.5
8.0
2.8

53.5

Radium-2267

41.0
9.3

22.2
13.8
379
290
20.6
31.0
3.5
4.3
1.5

29.0

1 Samples collected in March, 1994
2 Expressed in pCi/1
3 Total potassium, in mg/l
4 Gross beta activity attributable to delected Potassium-40, Ra-226, and Ra-228. Gross beta = (Potassium-40 x 0.895) + (Ra-228 x 1.59) + (Ra-226 x 2.93)(see Radiological

Health Handbook, U.S. Department of Commerce, NTIS, 1970.)
5 K-40 activity predicted from total potassium concentration in groundwater sample, based on following relationship (see Radiological Health Handbook, US Dept. Commerce,

NTIS, 1970):
Specific activity Potassium-40 = 3.578 E5 Ci-yrs/g; Potassium-40 half-life = 1.26 E9 yrs; Atomic mass Potassium-40 = 40 amu; Potassium (mg/l) = Potassium-40
(mg/l)/0.000118
Potassium-40 (pCi/1) = Potassium-40 (mg/l) x (lg/1000 mg) x 7.1E6 pCi/g.

6 NA = not analyzed ND = insufficient data to calculate MDA = minimum detectable activity
7 Ra-228 and -226 activities each attributable to detected gross beta, assuming that Ra-228 or Ra-226 was the only beta-emitting radionuclide, where Ra-228 = beta / 1.59, and

Ra-226 = gross beta / 2.93. (ibid.)
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radionuclide in these groundwater samples. Its detected activities are also consistent with those

predicted from the activity attributable to the total potassium concentrations.

Radium-226 and -228 activities were predicted from the gross beta activity using the assumption

that radium-226 and -228 were the only beta-emitting radionuclides present. While Ra-226 itself

decays by alpha particle emission, two of its daughters (Pb-214 and Bi-214) decay by beta particle

emission. Therefore, if Ra-226 is present in a sample and in equilibrium with its daughters, both

alpha and beta activities should be detected in the sample. The predicted radium-226 and -228

activities, shown in Table 4.4-20, are substantially greater than the measured radium-226 and -228

activities in any sample. This reinforces the interpretation that potassium-40 is the principal beta-

emitting radionuclide.

Site-wide Distribution. These relationships can also be used to evaluate the site-wide

distribution of gross beta and its association with site-related constituents in surface and

subsurface soils and potential sources. Figure 4.4-25 displays isopleths of mean gross beta

activity in groundwater within the study area. These data were obtained from analysis of

samples collected during the quarterly groundwater sampling events during the remedial

investigation.

Examination of Figure 4.4-25 shows that there were five areas in which gross beta activities

exceeded the representative level: (1) wells 150 and 152 in the southwestern area of FMC; (2)

Well 122 in the central FMC area; (3) Well 142 in the joint fenceline area; (4) Well 136 in the

joint fenceline area; and (5) Well 318 in the eastern Simplot area.

The mean gross beta activity in Well 304 (71.9 pCi/1) was also elevated. Isopleths in Figure 4.4-25

were not extended south to Well 304 because this Bannock Range well is screened in an area where

shallow and deeper aquifers are not differentiated.

Table 4.4-21 presents the observed mean total potassium concentrations and gross beta activities

for these wells, along with the gross beta activities predicted from the observed mean total

potassium concentrations and radium-226 and -228 activities. The observed gross beta activities
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are consistent with the gross beta activities attributable to potassium-40 in each well, except

wells 318 and 304. Comparison of Figure 4.4-25 with Figure 4.4-5, which displays isopleths of

mean total potassium concentrations in groundwater within the study area, shows a similar

pattern of elevated potassium levels in the shallow aquifer.

TABLE 4.4-21
COMPARISONS OF BETA-EMITTING RADIONUCLIDES AND POTASSIUM IN SEVEN ONSITE WELLS

Well

150
152
122
136
142
304
318
318

(12/93-12/94)

DETECTED MEAN CONSTITUENT LEVELS

Potassium1

1294
1087
231
122
18.2
16.9
242
38.2

Gross Beta3

778
544

132.6
<45.3
<17.9
71.9
790
40.8

Radium-2283

<MDAof 1
<1.7
1.6

<1.5
<1.0
<4.4
<3.3

<MDAof 1

Radium-226

<MDAof 1
<MDAof 1

<1.4
1.4 ±0.6

<1.4
<1.2

<MDA of 1
<MDAof 1

PREDICTED

Potassium-402

1084
910
194
102
15

14.2
203
32.0

Gross Beta4

<977
<823
<180
<100
<20.7
<23.2
<190
<33.1 C

1 Mean concentration in samples collected between 6/92 and 7/93, in mg/1
2 Mean activity (in pCi/1) predicted from observed total potassium concentration
3 Where gross beta, radium-228 and radium-226 were not detected, mean was calculated using minimum

detectable activities. Gross beta MDA = 2 pCi/1; Ra-228 and Ra-226 MDA each = 1 pCi/1)
4 Mean activity predicted from observed total potassium, radium-228, and radium-226 where

gross beta = (K-40 x 0.895) + (Ra-228 x 1.59) + (Ra-226 x 2.93)

Well 318. The observed mean gross beta activity for Well 318 (790 pCi/1) is greater than the

predicted gross beta activity (<190 pCi/1). The predicted gross beta activity was computed from

the beta activity attributable to the mean radium-226 and -228 activities (<MDA of 1 pCi/1 and

<3.3 pCi/1, respectively) plus the estimated mean activity of potassium-40 (203 pCi/1)

attributable to the observed mean total potassium concentration (242 mg/1).

The radionuclide(s) that may have contributed to this excess gross beta activity in Well 318 was

not detected in the samples. It is likely, however, that the acidic process wastes (pH approxi-

mately 0.6) delivered to the former east overflow pond contained dissolved uranium-238 and

beta-emitting daughter products in sufficient activities to account for this excess gross beta. As
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discussed in Section 4.4.9.2, the mean gross alpha activity in Well 318 (1,166 pCi/1) and

absence of radium-226 (<MDA of 1 pCi/1) indicate that uranium-238 and uranium-234

accounted for the detected gross alpha activity in samples from this well. Uranium-238 and

uranium-234 would thus be expected to have been present in samples from Well 318 at mean

activities of 583 and 583 pCi/1, respectively. Thorium-234 and protactinium-234, both short-

lived, beta-emitting radionuclides of uranium-238, would likely account for this observed excess

gross beta activity (600 pCi/1) in samples collected from Well 318.

However, as noted in Section 4.4.5.7, levels of site-related constituents have declined significantly

in Well 318 following closure of the former east overflow pond at Simplot in August 1993. The

mean gross beta activity at Well 318 during this latter period (40.8 ± 6.5 pCi/1) is similar to the

predicted gross beta activity (<33.1 pCi/1) calculated from the observed mean total potassium

concentration (38.2 mg/1) and radium-226 (<MDA of 1 pCi/1) and radium-228 (<MDA of 1 pCi/1)

activities in samples collected from this well during this period.

Well 304. The mean gross beta activity in samples collected from Well 304 (71.9 pCi/1) is greater

than the beta activity (<23.2 pCi/1) attributable to the potassium-40 activity (14.2) pCi/1) calculated

from the mean total potassium concentration (16.9 mg/1) in these samples and the observed mean

radium-226 (<1.2 pCi/1) and radium-228 (<4.4 pCi/1) activities. As discussed in Section 4.4.9.2,

Well 304 also contained elevated gross alpha activity attributable to uranium-238 and uranium-234.

The beta-emitting radionuclides associated with this excess gross beta activity may have been

uranium-238 daughter products, such as thorium-234 and protactinium-234. Section 4.4.9.2

provides further discussion on the presence of uranium isotopes in samples collected from this well.

Radium-226. Eighty nine percent of the samples collected during the period of investigation did

not contain radium-226 above the MDA (typically 1 pCi/1). The MCL for radium-226 (20 pCi/1)

was not exceeded in any sample. Rather, radium-226 was detected sporadically in groundwater

monitoring samples, including those collected from the representative monitoring well network.

The results of radium-226 analyses in samples collected during the quarterly sampling events
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during the investigation were presented earlier in Tables 4.4-2, 4.4-5, 4.4-8,4.4-12, 4.4-14, and

4.4-17. Table 4.4-22 summarizes the frequency of radium-226 detection in samples collected

from representative wells and wells within the five geographic subareas of the EMF site study area

(described in Sections 4.4.4 through 4.4.8). It also presents the highest mean radium-226 activity

within each group of wells, as well as the maximum single detected activity and the average

activity among those samples with detectable levels of radium-226.

TABLE 4.4-22
FREQUENCY AND RANGE OF DETECTION OF RADrtiM-226 IN QUARTERLY MONITORING EVENTS

WELL GROUP

Representative

FMC

Eastern Simplot

Joint Fenceline

Northern Properties

North of 1-86

SAMPLES BELOW THE
MINIMUM DETECTABLE

ACTIVITY
67 of 76

115 of 139

54 of 55

57 of 66

55 of 58

33 of 34

90%

83%

98%

86%

95%

97%

HIGHEST MEAN
ACTIVITY IN A
WELL (pCiyi)

<2.6

<2.6 (<2.3)

<1.2

<1.9

<2.1

<1

MAXIMUM AND AVERAGE OF
DETECTED ACTIVITIES

(pCi/1)
6.4

7.1 (3.8)

1.5

3.8

5.4

1.1

3.5

2.2

1.5

2.1

2.9

1.1

C

The frequency with which radium-226 was reported to be below the MDA was similar among

the groups of wells. The lowest frequency (83%) occurred in FMC-area wells and the highest

(98%) among wells within the eastern Simplot area. The maximum detected activity in any

sample was 7.1 pCi/1 in Well 128; this result is biased high, however, because the gross alpha

activity in this sample was below the MDA (2 pCi/1). The gross alpha activity in a sample

containing radium-226 at 7.1 pCi/1 would be expected to be approximately 28 pCi/l. The

following three quarterly samples collected from Well 128 contained radium-226 activities at

1.01 and 1.40 pCi/1, and <MDA. The next highest single radium-226 activity within the FMC

group of wells was 3.83 pCi/1 in Well 109, which is within the range of radium-226 in

representative wells (maximum activity of 6.4 pCi/1). The next highest mean radium-226

activity among wells within the FMC area was <2.6 pCi/1 for Well 148.
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Radium-226 is not a site-related constituent. With the exception of the single biased-high result

for Well 128; it was detected within the range of activities observed in representative wells.

Additionally, the mean activities within study area wells are comparable to, or less than, the

mean activities in representative network wells. This finding, as well as the sporadic and

random detections of radium-226, indicate that an attempt to display radium-226 activities as

isopleths would not be meaningful.

Radium 228. Seventy nine percent of the samples collected during the period of investigation

did not contain radium-228 above the MDA (typically 1 pCi/1). The MCL for radium-228 (20

pCi/1) was not exceeded in any sample. Like radium-226, radium-228 was detected sporadically

in groundwater monitoring samples, including those collected from the representative monitoring

well network. The results of radium-228 analyses in samples collected during the quarterly

sampling events during the investigation were presented earlier in Tables 4.4-2, 4.4-5, 4.4-8, 4.4-

12, 4.4-14, and 4.4-17. Table 4.4-23 summarizes the frequency of radium-228 detection in

samples collected from representative wells and wells within the five geographic subareas of the

EMF site study area (described in Sections 4.4.4 through 4.4.8). It also presents the highest mean

radium-228 activity within each group of wells, as well as the maximum single detected activity

and the average activity among those samples with detectable levels of radium-228.

TABLE 4.4-23
FREQUENCY AND RANGE OF DETECTION OF RADiUM-228 IN QUARTERLY MONITORING EVENTS

WELL GROUP

Representative
FMC

Eastern Simplot
Joint Fenceline

Northern Properties
North of 1-86

SAMPLES BELOW THE
MINIMUM DETECTABLE

ACTIVITY
57 of 76

114 of 139
44 of 55
51 of 66
46 of 58
26 of 34

75%
82%
80%
77%
79%
76%

HIGHEST MEAN
ACTTVITY (pCi/1)

<3.2
<3.4
<4.2
<4.4
<3.6
<3.3

MAXIMUM AND AVERAGE
OF DETECTED ACTIVITIES

(pCi/1)
10.8
10.7
7.8
13.8
8.3
9.0

3.9
4.1
3.4
4.4
3.6
4.7

The frequency with which radium-228 was reported to be below the MDA was similar among the

groups of wells. The lowest frequency (75%) occurred in representative network wells and the
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highest (82%) among FMC area wells. The maximum detected activity in any sample was

13.8 pCL/1 in Well 304, slightly above the maximum detected activity (10.8 pCi/1) among

representative network samples. Further discussion of radiological constituents in samples from

Well 304 is presented in Section 4.4.9.3, where it is concluded that acidic seepage from the

gypstack has dissolved native uranium and thorium from volcanic rocks within the saturated zone.

Radium-228 does not appear to be a site-related constituent. With the exception of Well 304, it was

detected within the range of activities observed in representative wells. This finding, as well as the

sporadic and random detections of radium-228, indicate that an attempt to display radium-228

activities as isopleths would not be meaningful.

Summary of Beta-emitting Radionuclides. The detected gross beta activities in the shallow

aquifer attributable to releases from EMF sources are related to potassium-40, which is a

naturally-occurring isotope of potassium. Potassium-40 activities can be ascertained from the (

concentration of total potassium, which is a site-related constituent. Radium-228 is not a site-

related constituent; its activities were in the range of samples collected from reference wells, with

the exception of Well 304. As discussed in Section 4.4.9.2, the presence of radium-228 in Well

304 is likely attributable to dissolution of native volcanic rocks. Radium-226 activities did not

exceed the average activity of samples collected from representative wells, which the exception of

a biased-high result from Well 128. Radium-226 is not a site-related constituent in groundwater.

One or more additional radionuclides, likely thorium-234 and protactinium-234, may have been

present in samples collected from Well 318 prior to (but not after) closure of the east overflow

pond at Simplot.

4.4.9.2 Alpha-emitting Radionuclides

Gross alpha activity was measured in groundwater samples collected during the quarterly

monitoring events during the investigation. Gross alpha was detected in samples collected from the

representative well network at an average activity of 3.5 pCi/1. The maximum activity detected in (
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these representative samples was 8.0 pCi/1 and the minimum was below the MDA of 2 pCi/1.

Uranium-238 and uranium-234 were the dominant alpha-emitting radionuclides in samples with

gross alpha activities above representative levels. The mean activity of radium-226, another alpha-

emitting radionuclide, did not exceed the average activity observed in representative groundwater.

Speciation Results from March 1994. Table 4.4-24 presents the activities of alpha particle-

emitting radionuclides detected in groundwater samples collected in March 1994. It also lists the

activities of gross alpha, uranium-238, uranium-234, and radium-226 that would be predicted in

these samples if each of these radionuclides were the only alpha-emitting radionuclide present in

the sample. These were calculated to evaluate the accuracy of the gross alpha and radionuclide -

specific analyses. The gross alpha activity was calculated using the established alpha-emission

specific activities of uranium-238 and -234 and radium-226, as noted in the table.

As listed in Table 4.4-24, gross alpha was elevated above representative levels in Well 306 (28.3 ±

5.0 pCi/1), Well 309 (77.5 ± 8.3 pCi/1), and the Lindley well (12.9 ± 1.8 pCi/1). In wells 306 and

309, uranium-238 (11.2 ± 1.6 and 7.2 ± 1.1 pCi/1, respectively) and uranium-234 (29.4 ± 3.6 and

20.7 ± 2.6 pCi/1, respectively) appear to account for this gross alpha activity. Radium-226 was

below the MDA of 1 pCi/1 in samples from each well, hi the Lindley well, the detected gross

alpha activity is related to uranium-238 (3.7 ± 0.7 pCi/1), uranium-234 (7.5 ±1.1 pCi/1), and

radium-226 (1.8 ± 0.6 pCi/1).

The detected activities of radium-226 in Well 123 (2.1 ± 0.3 pCi/1), Well 136 (1.4 ± 0.6 pCi/1),

and the Old Pilot House Well (1.6 ± 0.2 pCi/1) are not consistent with the reported gross alpha

activities for each well (below MDA of 2 pCi/1). One pCi/1 of radium-226 would correlate to a

gross alpha activity of 4 pCiA. This suggests that either the detected radium-226 activities are

biased high or that the gross alpha activities are biased low. Despite these inconsistencies, these

detected radium-226 activities are each below the average activity of radium-226 (2.6 pCi/1) in

samples collected from the representative well network. Hence, further evaluation of these results

is not considered to be necessary.
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TABLE 4.4-24
COMPARISON OF MEASURED AND PREDICTED ALPHA-EMITTING RADIONUCLIDES

IN GROUNDWATER SAMPLES COLLECTED FROM 12 WELLS IN MARCH 1994

Well Number1

121
123
136
146
150
152

306

309

Batiste Spring
Lindley

New Pilot
Old Pilot

DETECTED ACTIVITIES (pCi/I)

Gross Alpha2

<MDAof2
<MDAof2
<MDAof2
<MDAof2
< M D A o f 2
<MDAof2
28.3 ± 5.0

77.5 ± 8.3

<MDAof2
12.9 ± 1.8
3.1 ±0.7

<MDAof2

Uranium-2382

<MDA of 500
<M DA of 500
<M DA of 500
<MDAof500
<MDAof500

1.610.4
11.2± 1.6

7.2 ± 1.1
J.I ±0.4
3.7 ± 0.7

<MDAof 1
<MDA of 1

Uranium-2342

ND3

ND
ND
ND
ND

<MDA of 1
29.4 ± 3.6

20.7 ± 2.6

1.5 ±0.5

7 .5+1 .1
2.0 ± 0.5

<MDA of 1

Radium-2262

<MDA of 1
2.1 ±0.3
1.4 ±0.6

<MDA of 1
<MDA of 1
<MDA of 1
<MDA of I
<MDA of 1

4.6 ± 0.4

1.8 + 0.6

NA
1.6 ±0.2

PREDICTED ACTIVITIES (pCi/1)

Gross Alpha2'4

<MDAof500
<M DA of 500
<MDAof500
<M DA of 500
<M DA of 500

<6.6 ± 0.4
<44.6 ± 5.2
<3 1.9 ±3.7

21 + 2.5

18.4 ±4.2

<7 ± 0.5
<8.4 ± 0.8

Uranium-2385

<2
<2
<2
<2
<2
<2
14.2

38.8

<2

6.5
1.6
<2

Uranium-2345

<2
<2
<2
<2
<2
<2
14.2

38.8

<2

6.5
1.6
<2

Radium-2265

<0.5
<0.5
<0.5
<0.5
<0.5
<0.5

7.1 ± 1.3
19.4 + 2.1

<0.5
3.2

0.8
<0.5

1 Samples collected in March, 1994
2 Expressed in pCi/1
3 Not detected in gamma spec analysis
4 Gross alpha activity attributable to detected alpha-emitting radionuclides. Gross alpha = (uranium-238 x 1) + (uranium-234 x 1) + (radium-226 x 4), in pCi/1 (see

Radiological Health handbook, US Dept. Commerce, NTIS, 1970)
5 Activity predicted assuming that detected gross alpha activity was attributable to these radionuclides. Due to secular equilibrium and similar chemical properties,

uranium-238 and uranium-234 were assumed to be present at equal activities. (Ibid.)
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The detected gross alpha activity (below the MDA of 2 pCi/1) in the sample collected at Batiste

Spring is less than the activity that would be expected (18.4 ± 1.6 pCi/1) given the reported

activity of radium-226 (4.6 ± 0.4 pCi/1) in this sample. The detected activities of uranium-238

(1.1 ±0.4 pCi/1) and uranium-234 (1.5 ± 0.5 pCi/1) in this sample are consistent with the

reported gross alpha activity. This suggests that the reported radium-226 activity in this sample

is biased high. The detected gross alpha activity in Well 309 (77.5 ± 8.3 pCi/1) is greater than

the activity that would be expected (i.e., <31.9 ± 3.7 pCi/1) given the detected activities of

uranium-238 (7.2 ±1.1 pCi/1), uranium-234 (20.7 ± 2.6 pCi/1), and radium-226 (below MDA of

1 pCi/1) in this sample. This indicates that either the detected gross alpha activity is biased high;

one or more of the radionuclide-specific activities are biased low; or that an additional alpha-

emitting radionuclide was present.

With the exceptions noted for wells 123, 136, and 309, Batiste Spring and the Old Pilot House

Well, the detected gross alpha activities are consistent with the detected activities of the

naturally-occurring alpha-emitting radionuclides uranium-238, uranium-234, and radium-226.

Site-wide Distribution. Isopleths of mean gross alpha activities in the shallow aquifer are

shown in Figure 4.4-26. Four areas of elevated activity can be seen: (1) the Lindley well, where

the mean activity was 10.3 pCi/1; (2) Well 318, where the mean activity was 1166 pCi/1; (3)

Well 142, where the mean activity was ^24.8 pCi/1; and (4) wells 306, 313, and 325, where the

mean activity was 43.6,14.8, and 10.0 pCi/1, respectively. The mean gross alpha activity (192

pCi/1) was also elevated in samples collected from Well 304. Isopleths in Figure 4.4-26 were

not extended south to Well 304 because this Bannock Range well is screened in an area where

the shallow and deeper aquifers are not differentiated. Table 4.4-25 presents the gross alpha

activities and detected alpha-emitting radionuclides in samples collected from these wells.

Lindley Well. Radium-226 was not detected in samples collected from the Lindley well during

this period (MDA of 1 pCi/1). Both uranium-238 and uranium-234 were detected in the March

1994 sample from this well. Thus it is likely that the gross alpha activity in the Lindley well
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(10.3 pCi/l) was attributable to uranium-238 and uranium-234, each possibly present at a mean

activity of 5.2 pCi/l. However, the Lindley well was not downgradient from potential source

areas within the FMC or Simplot facilities during the period of investigation. Thus the presence

of elevated gross alpha activity in this well is not believed to be associated with releases to

groundwater from these sources.

Well 318. The mean gross alpha activity for Well 318 in samples collected in 1992 and the first

half of 1993 (1166 pCi/l) is greater than the predicted gross alpha activity (<4 pCi/l) attributable

to radium-226, which was the only alpha-emitting radionuclide analyzed in samples from this

well during this period. This indicates that one or more additional alpha-emitting radionuclides

were present in these samples. The evaluation of gross beta activities in samples collected from

this well (see Section 4.4.9.1) suggested that thorium-234 and protactinium-234, both short-lived

beta-emitting radionuclides derived from decay of uranium-238, were present in these samples,

and that uranium-238 had been released to groundwater through acidic dissolution from the (

potential source material. The excess gross alpha activity detected in these samples is likely

attributable to uranium-238 and uranium-234.

However, as noted in Section 4.4.5.7, levels of site-related constituents have declined

significantly in Well 318 following closure of the former east overflow pond at Simplot in

August 1993. The mean gross alpha activity detected at Well 318 during this latter period was

^9.8 pCi/l. Radium-226 was not detected in these samples, at an MDA of 1 pCi/l. The alpha

activity in these samples might be attributable to uranium-238 and uranium-234, each potentially

present at a mean activity of 5 pCi/l.

Wells 306, 313, and 142 Association with Volcanic Lithology. The mean gross alpha activity

(43.6 pCi/l) in Well 306 exceeded the representative level. Radium-226 was not detected above

the MDA of 1 pCi/l in samples collected from this well. Uranium-238 (11.2 ± 1.6 pCiA) and

uranium-234 (28.4 ± 3.6 pCi/l) were detected in the March 1994 sample from Well 306. It is

likely that the observed gross alpha activity in other samples collected from this well is

attributable to uranium-238 and uranium-234. v_
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The mean gross alpha activity of samples collected from Well 313 (14.8 pCi/1) and the absence

of radium-226 (less than MDA of 1 pCi/1) suggest that uranium-238 and uranium-234 also

accounted for the detected gross alpha activity. The potential mean activities of uranium-238

and uranium-234 that would correspond to the detected mean gross alpha activity in the well are

7.4 pCi/1 and 7.4 pCi/1, respectively.

Radium-226 in Well 142 was detected at a mean activity of less than 1.4 pCi/1, which is less than

the activity of radium-226 (^6.2 pCi/1) that would be necessary to account for the mean gross

alpha activity detected in this well (^24.8 pCi/1) if radium-226 were the only alpha-emitting

radionuclide. Samples from Well 142 were not analyzed for other alpha-emitting radionuclides..

The gross alpha activity in Well 142 is likely attributable to uranium-238 and uranium-234, with

each potentially present at a mean activity of ^12.4 pCi/1, comparable with the activities detected;

at Well 306.

The presence of uranium isotopes in samples from wells 306, 313, and 142 are related to the

lithology of the screened interval of these wells, rather than to seepage from the gypstack. Well

306 is screened in a welded tuff of the Starlight Formation. Well 313 is screened in a sandy

gravel stratum of the Sunbeam Formation; these gravels contain volcanic tuff granules derived

from the underlying Starlight Formation. Well 142 is a deep well screened in the Sunbeam

Formation; the screened interval is placed in sediments derived from rhyolitic volcanic rocks of

the Starlight Formation. (See Appendix B of Part II for geologic drilling log for wells and

borings). Gamma logging was performed in these and other well borings (see Appendix D of

Part II). Gamma logging in boreholes measures gamma radiation emitted from the decay of

radionuclides in the uranium-238 series and potassium-40, which are naturally present in

igneous rocks and fine-grained (shale and clay) sediments. Relatively high gamma counts may

indicate clays, acidic to intermediate igneous rocks, or deposits derived from these igneous

rocks, and any micaceous or orthoclase-rich material.
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TABLE 4.4-25
RADIONUCLIDES DETECTED OR PREDICTED IN GROUNDWATER

WITH ELEVATED GROSS ALPHA ACTIVITIES

Well

Lindley

142

304

306

313

325

318

318
(12/93- 12/94)

DETECTED MEAN ACTIVITIES (pCi/1)
Gross Alpha

10.3

£24.8

192

43.6

14.8

10.0

1166

£9.8

Uranium-238

3.7 ± 0.71

NA3

NA

I1.2 + 1.6'

NA

NA

NA

NA

Uranium-234

7.5 ± I . I 1

NA

NA

29.4 ± 3.6'

NA

NA

NA

NA

Radium-226

<MDA of 1

<l.4

<1.2

<MDA of 1

<MDA of 1

<1.2

<MDA of 1

<MDA of 1

PREDICTED ACTIVITIES* (pCi/1)

Gross Alpha

15.2 ± 1.8

£5.6

£4.7

<44.6 + 5.2

£4

£4.8

>4

£4

Uranium-238

5.2

£12.4

96

21.8

7.4

5

583

£5

Uranium-234

5.2

£12.4

96

21.8

7.4

5

583

£5

Radium-226

2.6

£6.2

48

10.9

3.7

2.5

291

£2.5

1 Lindley and 306 sampled for U-238 and U-233/234 in March 1994
2 Activities predicted from mean gross alpha activities assuming that (U-238 + U-234) or Ra-226 were the only alpha-emitting radionuclides present,

using: gross alpha/2 = U-238; gross alpha/2 = U-234; gross alpha/4 = Ra-226
3 NA - not analyzed
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Intervals of comparatively high and constant gamma counts (approximately 200 cps, as

described in Appendix D) correlate very closely with rhyolite or hard rhyolitic welded tuff of the

Starlight Formation in wells 142,144, and 313. An underlying deposit of softer volcanic ash in

Well 142 also correlates with an interval of constant, but lower, gamma counts (approximately

100 cps). Strata of the Sunbeam Formation containing gravels and sands derived from the

volcanic rocks of the Starlight Formation also show a high gamma count in wells 300, 301, 305,

306, 307, 308, 309, and 313 (approximately 100 to 200 cps). In contrast, the non-volcanic,

quartzitic Michaud Gravel typically has a low uniform gamma signature (Wells 107, 109, 319,

321, and most of the 500-series wells) of approximately 50 to 100 cps.

These relationships suggest that the gross alpha activities detected in wells 306, 313, and 142 are

associated with naturally-occurring radionuclides in the Starlight and Sunbeam Formations.

Further Associations with Volcanic Lithologies. The association of elevated gross alpha

activities observed in samples from wells 142, 306, and 313 with volcanic lithologies in the

saturated zone is further supported by examination of data for well pairs 315/316, 309/310, and

143/144. Table 4.4-26 presents the mean gross alpha activities for these latter wells and a

description of the lithology of their screened intervals. Gross alpha activities in the deeper wells

ranged between 13.1 to 20.6 pCi/1, whereas gross alpha activities in the shallower wells ranged

between 4.2 to 9.7 pCi/1. Uranium-238 (7.2 ±1.1 pCi/1) and uranium-234 (20.7 ± 2.6 pCi/1)

were detected in the March 1994 sample collected from Well 309. These wells are either

screened within the volcanic rocks of the Starlight Formation (rhyolite, tuff, or basalt) or in

gravels of the Sunbeam Formation composed of 50 to 90% of volcanic rock fragments derived

from the Starlight Formation.

Representative wells in the Bannock Range are not screened in the Starlight Formation. Nor are

these wells screened in strata that contain volcanic rock fragments in proportions as high as those

encountered in the previously-listed wells. The screened interval of representative Well 106
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encountered the highest reported proportion (30%) of volcanic lithologies among the representative

wells in the Bannock Range. Consequently, the gross alpha activity detected in samples collected

from the representative well network may understate the natural activity of alpha-emitting

radionuclides in groundwater.

TABLE 4.4-26
RELATIONSHIP BETWEEN LITHOLOGY AND GROSS ALPHA ACTIVITY IN SEVEN WELLS

WELL PAIRS

3 15 (deep)

3 16 (shallow)

309 (deep)

3 10 (shallow)

144 (deep)

143 (shallow)

SCREENED
INTERVAL'

120-140

82-87

148-168

82-87

189-219

112.2-116.4

LlTHOLOGY2

gravel containing aridesite,
basalt , and pumiceous tuff
granules

gravel containing 80%
andesitic granules

gravel containing up to 70%
andesitic granules

gravel containing up to 90%
andesitic granules and
weathered tuff

weathered rhyolite and
rhyolite

gravel containing rhyolite
and andesite

GROSS ALPHA
(pCi/1)

20.6

9.7

19.2

6.5

13.1

4.2

1 In feet below ground surface. See Appendix B, attachment B-6 (100-series wells) and
B-7 (300-series wells) of Part II for further information on well construction.

2 See Appendix B for detailed well boring logs.

Well 304. The mean gross alpha activity in Well 304 (192 pCi/1) exceeded the representative

level. Radium-226 was detected at a mean activity of <1.2 pCi/1, which is less than the activity

(48 pCi/1) necessary to account for the observed mean gross alpha activity if radium-226 were

the only alpha-emitting radionuclide present in these groundwater samples. The observed gross

alpha activity could have been attributable to uranium-238 and uranium-234, if each had been

present at a mean activity of 96 pCi/1.

C

c
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The screened interval of Well 304 (between 275.5 and 290.2 feet below ground surface)

encompasses weathered basalt of the Starlight Formation and a sandy gravel of the Sunbeam

Formation containing basalt and tuff fragments. The screened interval encountered a greater

proportion of mafic volcanic rocks compared with other wells screened in volcanic lithologies,

such as wells 306 and 315. The gamma activity in the screened interval of Well 304

(approximately 60 to 100 cps) is less than the gamma activity recorded in well borings

containing a greater proportion of acidic to intermediate rocks. Mafic rocks, such as basalt,

generally contain a lower proportion of radionuclides in the uranium-238 and thorium-232 decay

series, compared with acidic to intermediate rocks, such as rhyolite and andesite. Consequently,

the lower gamma activity in the Well 304 boring is consistent with the observed higher

proportion of basalt in the screened interval of Well 304, compared with other wells screened in

volcanic lithologies.

The mean gross alpha activity in Well 304 was, however, approximately 4 and 9 times greater

than that detected in wells 306 and 315, respectively. The mean concentrations of the site-

related constituents sulfate (737 mg/1) and total phosphorus (11.5 mg/1) were also elevated in

samples from Well 304, suggesting that the elevated gross alpha activity may be related to

seepage from the gypstack. However, other geochemical data indicate that the gross alpha

activity in samples from this well might not be directly related to migration of alpha-emitting

radionuclides from the gypstack. As discussed in Section 5.3.2.1, the mean arsenic

concentration in Well 304 was 1 % of the concentration expected if arsenic were a non-

attenuated constituent. It was suggested that this lower-than-expected arsenic concentration

might be associated with the lower permeability region of the Bannock Range in which Well 304

is screened. The longer residence time of groundwater within this lower permeability region

might have reduced arsenic concentrations through a rate-limited attenuation mechanism. It is

also possible that a relatively longer residence time could increase the gross alpha activity of

groundwater. The reduced pH seepage from the gypstack, if given a longer contact period with
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igneous rocks, would dissolve more alpha-emitting radionuclides from these rocks, compared

with potential reactions in higher permeability regions. Thus the elevated gross alpha activity

might reflect an indirect site-related effect—dissolution from native materials—rather than a

direct site-related effect—migration of alpha-emitting radionuclides.

Well 325. The mean gross alpha activities in Well 325 (10.0 pCi/1) exceeded the representative

level. Radium-226 was detected at a mean activity of <1.2 pCi/1, which is less than the mean

activity (2.5 pCi/1) needed to account for the observed gross alpha activity. It is likely that the

gross alpha activity was attributable to uranium-238 and uranium-234, each at a mean activity of

5pCi/l.

Well 325 is screened in sand and gravel containing predominantly quartzite, and the elevation of

gross alpha above the representative level appears to be site-related. It is possible, however, that ~..

groundwater containing naturally elevated gross alpha was introduced into this well due to the V_

positive vertical gradient from the lower aquifer observed in this area (see Figures 3.3-10A

through 3.3-101). Given the relationship previously noted in the shallow/deep well pairs, gross

alpha activity in groundwater from this lower aquifer should be higher than the activity in the

shallow zone within which Well 325 is screened.

Summary of Alpha-emitting Radionuclides. With several exceptions, the elevated gross

alpha activities do not appear to be associated with releases from EMF sources. Rather, they are

attributable to natural radioactive constituents in volcanic rocks of the Starlight Formation and

sediments of the Sunbeam Formation containing materials derived from the Starlight Formation.

Representative wells are not screened in volcanic rocks of the Starlight Formation, nor in strata

containing a high proportion of detrital material derived from this formation. Consequently, the

average and maximum gross alpha activity (3.5 and 8 pCi/1, respectively) in samples collected

from the representative well network are likely less than the naturally-occurring gross alpha

activity in wells that are more closely associated with the Starlight Formation, such as wells 142, (
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143/144, 306, 309/310, 313, and 315/316. Based on these observations, the natural gross alpha

activity in wells screened within the volcanic rocks of the Starlight Formation and in gravels of

the Sunbeam Formation derived from the Starlight Formation ranges between approximately 13

to 20 pCi/1.

Above-representative gross alpha activities in Well 318 is attributable to an EMF source. An

unknown radionuclide(s), probably uranium-238 and uranium-234, may have been present in

samples collected from Well 318 prior to closure of the east overflow pond at Simplot. Gross

alpha activities in Well 318 have declined nearly to representative levels since closure of this

pond.

The elevated gross alpha activity in samples from Wells 304 may also have been attributable to

uranium isotopes, because radium-226 was not detected at a sufficient activity in these wells to

account for the observed gross alpha activity. Well 304 is downgradient from the gypstack at

Simplot. It is more likely, however, that the gross alpha activity in Well 304 is related to the

dissolution of uranium from rocks and gravels in the saturated zone due to a longer residence

time of acidic seepage within this lower permeability region, rather than to migration of uranium

isotopes from the gypstack.

The above-representative gross alpha activity in Well 325 ,may be related to upward migration of

naturally-elevated groundwater from the lower aquifer. The cause of elevated mean gross alpha

activity at the Lindley well is unknown but is not associated with groundwater releases from

EMF potential source areas.

4.4.9.3 Relationship with Surface Soils

As reported in Section 4.2, soil samples were collected within the industrial operations area of

the EMF facilities beneath potential sources of groundwater impact (e.g., former unlined ponds,

material stockpiles, areas containing waste materials used as fill). Evaluation of these data
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indicated that exceedences of the representative levels of gross alpha and gross beta were

confined to the fill materials and certain source materials within former ponds. As noted in

Section 4.2.2.2 (Simplot area) and 4.2.3.2 (FMC area), there was no evidence of radionuclide

migration into native soils from unlined sources that lacked a current or previous sustained

hydraulic head.

Unlined sources within the industrial operations area that had a current or previous sustained

hydraulic head were found to have affected groundwater. As reported in Section 4.4.9.1, gross

beta activities in groundwater above representative levels was predominantly attributable to the

release of potassium-40 from these sources in all but one case. In samples collected from Well

318 prior to closure of the east overflow pond, the activity of gross beta above representative

level may have been attributable to thorium-234 and protactinium-234. As reported in Section

4.4.9.2, gross alpha activities in groundwater were found to be attributable to either naturally- f~'

occurring uranium-238 and uranium-234 derived from volcanic rocks, or to the release of these

constituents from the former east overflow pond before its closure.

To assess the relationship between radionuclides in groundwater and soil samples that had been

collected outside of the industrial operations areas of the facilities, the distribution of gross alpha

and gross beta activities in groundwater were compared with the activities of alpha- and beta-

emitting radionuclides in surface soils. This was done to evaluate whether radionuclides

deposited onto these soils through fallout from air emissions had leached to groundwater.

Lead-210, polonium-210, and uranium-238 were analyzed in surface soil samples collected

along 16 radials originating at the northern fenceline of the operations area of the EMF facilities.

Discussion of the nature and extent of site-related constituents in surface soils is presented in

Section 4.3, and isopleths of the activities of these radionuclides in surface soils are presented in

Figures 4.3-25 through 4.3-27. As discussed in Section 4.3, surface soils were found to have

been affected by fallout of wind blown dusts from ore handling operations. This effect was f~

identified to have occurred predominantly within the area between the northern fenceh'ne of the
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industrial operations area and Interstate 86. The distribution of uranium-238 in surface soils was

primarily attributable to these fugitive dust emissions. In addition, an overprinting of lead-210

and polonium-210 on surface soils above activities attributable to secular equilibrium with their

parent, uranium-238, was noted both within this area and along several radials within a mile

beyond the Interstate.

As discussed in Sections 4.4.9.1 and 4.4.9.2, lead-210 and polonium-210 were not detected in

samples analyzed from 12 wells that routinely contained elevated gross alpha or beta activities.

Rather, the activities of gross alpha and gross beta in all but a few wells were found to be

attributable to uranium-234 and uranium-238 (alpha) and potassium-40 (beta). It was speculated,

however, that uranium isotopes and beta-emitting radionuclides such as protactinium-234 in the

uranium-238 decay series might have been present in groundwater samples collected from Well

318 prior to closure of the former east overflow pond at Simplot. Gross alpha and beta activities

in this well have nearly returned to their representative levels since closure of this pond.

Consequently, there is no relationship between lead-210 and polonium-210 in surface soils and

groundwater.

The distribution of uranium-234 and uranium-238 in groundwater (as reflected by the

distribution of gross alpha activities) is attributable to their natural presence in volcanic rocks of

the Starlight Formation and sediments derived from this formation, releases from the gypstack,

or past releases from the former east overflow pond. This can be further illustrated by

examination of Figure 4.4-27, which displays uranium-238 activities in surface soils and gross

alpha activities in groundwater. If gross alpha activities in groundwater were related to

uranium-238 activities in surface soils, one would expect to observe a correlation between the

spatial distributions of uranium-238 in soils and gross alpha in groundwater.

Figure 4.4-27 shows there to be no spatial correlation between uranium-238 activities in surface

soils and gross alpha activities in groundwater. Several observations can be made by
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examination of this figure. First, uranium-238 is elevated above its reference level (3.88 pCi/g)

in several surface soil samples collected on the east side of the Portneuf River. However, gross

alpha activities in this area (as reflected in samples from Well 509) were not above the

representative level. Second, uranium-238 activities are elevated (ranging from greater than 14

to 3.9 pCi/g) in surface soils collected in the area between the northern fenceline of the Simplot

operations area and the Portneuf River to the north and east of the operations area. Gross alpha

activities in wells within this area were below representative levels. Third, uranium-238 was

elevated (ranging from greater than 14 to less than 7 pCi/g) in soil samples collected along the

northern side of Interstate 86. Gross alpha activities in ground water samples collected within

this area did not exceed the average activity in representative wells.

In summary, the distributions of lead-210, polonium-210, and uranium-238 in surface soils show

no relationship with the distribution of alpha- and beta-emitting radionuclides in groundwater. /"~
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16.6
404
44

030
1.0)
00)
023
0.30

031)0
00482
00130
00730
00007

012*0

00006
00017

0.0030

00040
04440

0.0020

00160

00021
000020

00110
00124

00920
00040
00009

00060

'iHK .̂
Wd
301

M«(V

120
50.37

42.02
10.9)
8.13
23 J6
1)67

422
7.44
14.3

311
105

0)5
066
003
006
0.32

0.3660
0.0747

00080
00640

00010

0.1690
00070

0.0070
00070
0.0040

0.2830

0001)
00070

00930

000020

0.0280
00120

00030
00030
00080

00080

Wd
305

M<aO>)

1)7
3369
45.78
13.16
634
18.30
)).))

496
7.37
164
374
122

0.63
1.0)
004
004
048

00420
00777

00080
00740

00020
OHIO
00010
00030

00060

0.0030
00470

00910

00100
0.0070

000040
00190

00120
0.00)0

00930
00080
00290

n. _ .-,"•
95%

UCl(c)

171
6875

3242

19.20
10)2
275)
4).40

569
(d)
(d)
412
(d)

0.30
160
01)
0)1
060

03472

0 1340
0.0180
01204

OOMO

OJ078

00050
001 10
00)08
00109

08402
00068

00)63

00201
0.00078
00130

00200

00035

00032
00400

0.1090

Wd
PEM

Ma.lt.)

293
79J7

6098
32M
636
4047

32.85

789
7.4)
1)0
527
167

031
1.97
016
004
024

04592
00)24

00022
0.1379

00908
01860

00908

00026
000)1
00078
02691

0001)
003)4

00234

0.00026

00986

00101
0091)
00920
00049

00827

Wd
SIO

M<a(k)

284
79 J6
57.35
30.49

6.40
39 J8
51.87

780
7J7
1)1
309
171

0)3
298
004
004
019

004)7

0.0278
00043
01497

ooon
01333

00012

00036
OOOW

00033

00629

0001)
00799

00023
009024
0014)

0.0160

0001*
000)0
00024
OOOW

Wd
311

M— 0)

291
8)48
55.35
29.93

6.32
36.42
48.13

793
730
13.2
503
170

03)
2)1
004
004
020

01322

00278
00037

01320

00012

0.136)

00012
0.0927

00076
00944

01420

0091]
0.0278
00047

000018
00164

0.01))
0.0017

0.00)1

00017
00074

Wd
Sll

M<M<k>

210
6).n
J4J7
2672
619
4983
3043

747
7.27
13)
443
127

0.35
349
004
00)
020

0.1776
0.0278
00064

01271
00017

0.1419
00914

009)8

00037
00041

0.3627

00916
0.0292

00717

0.00020
00164

00148

00928

0.0031
00017

00087

Wd
51)

Ma<k>

780
59 J4
2172
3016
631
)702
69.13

761
7.29
12.7
440
D)

033
3.19
005
00)
039

00688

00278
00054

00731

00012

01400
00014

00929

00064
00044

006)9
000))
0027)
000)7

000019

00231

001)1
00028

000)4
00017

00077

roue*
99%

UCLtt)

xn
91.9)
6787
)).«2
7.34

53.21
70.68

171

(<0
(d)
580
(d)

030
400
027
013
041

09473

0.1000
0.0104

0.17)3
00076

01)00
00930

00100

00163
001)0
1.0740
00924

00400
OIO?7

000934

0.0300

00247

00360
0.0040
00043

0 1987

dl Chrmical coow.ru *iom ibrj-n on thiiuhb m mem nluei mrf «* upper eonfldrnre tcrdi (9S% ucLJ .md •we c

'M Me»n cmcentrariorH we ntwwn fot tKh rwuneier in ttch n*ll in mdrr to limplirv pr«enuti«i *nd uatytn of daU. I
(0 TV 0.1* UCU mr butd on the totd pnpolMJon of wnlyut it ie*uln lor ffpmem*,« pound *ii«r.
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.4-2
Activities of Radiological Parameters In Representative EMF Groundwater

Table 4.4-2

Radiological
Parameter (pCi/l)

Grot* alpha

Jun-92

Sep-92

Dec-92

Mar-93

Jul-93

Dec-93

Gross beta

Jun-92

Sep-92

Dec-92

Mai-93

Jul-93

Dec-93

Radium-226

Jun-92

Sep-92

Dec-92

Mar-93

Jul-93

Dec-93

Radium-22R

Jun-92

Sep-92

Dec-92

Mar-93

Jul-93

Dec-93

CALCIUM-CHLORIDE WATER CHEMISTRY

Mlehaud Flab Hydrogeochemlcal Regime
Well Well Well Well WHI
101 102 TW-IOS 147 SI4 SIS

2.6±l.9 ND 3.4*3 ND NS NS

44*2.45 2.28*1.87 3.45*0.36 2.66±0.4 NS NS

7.34*2.38 4.5*1.72 536*2.52 5.18*1.14 NS NS

2.94±l.6 3.94±l.24 5.82±2.07 439*1.05 NS NS

3.54*0.78 2.54*0.57 7.97*1.37 3.97*095 ND 5.26*1.31

4.06*1.43 3.0*1.26 277*1.32 3.21*1.45 ND 6.25*1.62

4.1*2.9 6.5±3 6.1*3.4 20.6±3.5 NS NS

8.11*1.81 6.97*1.74 8.27*0.39 14.3*0.48 NS NS

9.77*1.35 9.53±l.46 I0.lll.49 10.8*0.94 NS NS

45.8*2.65 7.61*0.98 7.05*0.96 9.85*1.01 NS NS .

7.14*0.79 5.42l0.73 9.58*0.89 8.9ll0.9 2.93*1.06 6.35*1.34

6.29H.38 5.91*1.45 6.55*1.53 11.6*2.08 3.76*1.43 12.3*2.03

NA NA NA NA NS NS

ND ND 6.35*0.57 ND NS NS

ND ND ND ND NS NS

ND ND ND 1.82*0.26 NS NS

1.57*0.34 1.84*0.23 ND ND ND ND

ND ND 3.83*0.32 ND ND ND

ND ND ND ND NS NS

1.2*0.8 1.8*0.9 42*1 ND NS NS

ND 65*12 ND ND NS NS

ND ND ND ND NS NS

ND ND ND ND ND ND

ND ND ND ND ND ND

CALCIUM-BICARBONATE WATER CHEMISTRY

Bannock Range Hydrogeocbemlcal Regime

Well Idaho Well WeO WeD
158 Power 106 301 PEI-1 305

NS ND ND RS 2.4*1.3 RS

NS 2.65*0.58 4.59*1.95 4.57*0.89 2.78*041 3.08*0.45

NS 3.31*0.99 3.76*0.96 2.66*0.55 NS 2.98*1.02

NS 4.78*1.48 ND 4.94*1.06 NS 3.93*1.37

3.8*0.98 3.83*1.29 2.23*0.78 2.5*0.80 NS 2.3*0.70

2.05*1.41 5.72*1.92 3.52*1.5 2.35*0.50 NS 4.01*0.66

NS 14*3.1 ND RS 11*3.7 RS

NS 10.9*0.91 9.04*1.82 6.29±0.82 7.95*0.49 6.89±0.52

NS 7.17*0.88 8.43*0.757 5.87*0.72 NS 5.57*0.95

NS ND 7.18*1.15 ND NS 6.67*1.23

8.03*0.96 5.78*1.24 5.28*1.03 10.8*1.1 NS 9.3*1.1

10.2*2.05 6.82*1.73 8.75*1.98 5.69*0.84 NS 7.83*0.91

NS NA NA RS NH RS

NS ND ND 1.65*0.53 ND ND

NS ND ND ND NS 3.41*0.29

NS ND ND ND NS ND

ND ND ND ND NS ND

ND ND 1.31*0.24 ND NS ND

NS ND ND RS NH RS

NS 1.2*0.7 1*0.8 2.7*1 ND ND

NS ND ND 1*0.6 NS 2*1

NS ND ND 1*0.7 NS ND

ND ND ND 1*0.6 NS ND

ND ND 9.6*1 ND NS 1.5*0.6

Portnwf River Hy d rogcochcnu cv Rcfpinc
Well Well WeD Well

PEI-6 510 511 512 513

4.6*2.3 RS RS RS RS

3.39*0.35 ND ND 2.21*0.64 2.07*0.73

2.3I±0.59 ND ND ND ND

3.56*1.48 2.88*0.85 2.24*0.93 2.59*1.33 3.48*1.44

ND ND ND ND 2.95*1.09

ND 2.47*1.46 ND 2.18*1.15 2.06±0.86

9.1*2.9 RS RS RS RS

4.44*0.46 6.11*0.7 ND 7.64*0.73 9.3*0.88

4.04*0.56 ND ND ND ND

ND 7.44*1.45 7.47*1.42 ND ND

4.1*0.8 5.19*1.15 4.1*1.12 5.31*1.17 4.5*1.07

6.07t,l.72 6.78*1.8 7.73*1.86 ND 7.03*1.17

NA RS RS RS RS

ND ND ND ND ND

ND ND ND ND ND

ND "ND ND ND ND

ND ND 1.18*0.19 ND ND

ND ND ND ND ND

ND RS RS RS RS

ND ND ND ND 2.l±0.5

ND ND ND ND ND

5.4*1 ND 7.2*1 ND ND

5.3*0.80 ND ND ND ND

1*0.6 ND ND ND 10.g±l.l

Notes:
NA
ND
NS-
R S -

- Not analyzed.
- Not detected.
Not sampled.
Rejected sample.

CMPItlnjof

i

_ .. 3 ; •



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.4-3
ORGANIC COMPOUNDS REPORTED IN GROUNDWATER FROM REPRESENTATIVE WELLS (mg/1)

Parameter Sample Event
2-Butanone . , . • ' • /y,: ;v.

;VS?pV92, ;:;-•'"

Acetone Sep-92
Dec-92

Bis(2-ethylhexyl) y r Sep-92 >, ;
-phthalate , ; Dec-92

• • ' . / ':V'';,:';';;./:;;V'^;'Mar-93:^:.:
Carbon disulfide Sep-92

Chlorobenzene * • - . : < • • Sep-92

Di-n-butyl phthalate Mar-93

Methylene chloride Sep-92
Tetrachiproethene ;;!;•; ;SepV92 f

 ;

•;; •„'•' .^^:::\\V:-;V.>=:.\'"^i^:v.-.;
Trichloroethene Sep-92
Xylenes, total ;. ; ;:,>S: *•''"',:. '^; Sepr92' ̂  - <•

CALCIUM-CHLORIDE WATER
CHEMISTRY

Michaud Flats Hydrogeochemical
Regime

Well 101 Well 102 TW-10S

^p;/::;4>'f-;!:<7^:!i;V^;^5';

.'., ;.:ip.OW - ',;• :O.Op2J , ; ;; 0.004J

•..•-•^•••'^'..^••/"^ ,:V ^-:X':-';^!:.>::'

:^;0:pp|j':»^(;^v.>r''';:f..::y''.;.'''-::-:.!-;'
::

'" ., .(I-1 •• '• ' • •• / '• ''•••'•' ": . • •'.'!' ' ' • • '

^>.'"Vv%'.v;'. - ;V-^- :-y ' . - i" ' i -
. '.. s

1
" ̂  ' . "v"'.^

1
" '° " ' - ' .'" • " ^ . . ""•''? ^ ' ' "

:
.
;
 . ' " • - •

-:-&^'fe^^^.

CALCIUM-BICARBONATE WATER CHEMISTRY

Bannock Range Hydrogeochemical
Regime, Low-Chloride Subgroup

Well 106 Well 301 PEI-1

:';:;,>"W .v'Y"V:; ;•-.-•' "/ 0-003J ..

0.36 U 0.524J
0.12

0.005J : ; ; 0.026 , •

,. ; . . ;;;--\ :/
:- '•.•''0.054.. . : . • • ' . ' • ' • • ; ' •

o.ooij
0.001

• • • . . ' •

. . . >-;• " - . ] ..',; • ' - . , - • • • . - ' • ' . ' '

; , 0.008 0.006

Portneuf River Hydrogeochemical
Regime

PEI-6 Well 511 Well 5 13
0.004J

0.044 O.IJ

O.OOU 0.017
; 0.013 0.013 0.003J

0.001J
:0.025 0.012 W:

0.027J 0.033J

0.002

0.003J
0.001 J
0.003 V

0.005

J = Validation qualifier indicating estimated quantity.

bMWocs\Fonn_RI.doc\Tbl443.doc
EMF XI report

Scpreniber 1V95



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.4-4
FTHC GROUNDWATRB CmWlSniY - COMMON IONS, METALS, PHYSICAL PARAMETERS, NUTRIENTS, AND FLUORIDE

TlWLf 4,4-4

ArMi.rrr.(B)

COMMON IONS <mz/l)

Alkalinity, tncarhnnate
Cllcium
Chloride

Potassium
Sodium
Sulfee

PHYSICAL PARAMETERS Id)

Spec. Conductivity (umhCKfcm)
pH
Temperalure (octrees Celrius)
Toul Dijjolved Solids (me/I)
Rectox (mV)

NUTRIENTS AND FLUORIDE imrt)

Ammonia (Nil? u N )
NiVtte <NO3 as N)
Orthophotphalr (PCM as P)
PhotpharoiK
Runride

METALS - Nol EMF-Rdtted Imr/ll

Aluminum
Antimony
beryllium

Cadmium
Chromium
Copper
Imn
If 1.1
Mercury
Molybdenum
Nickel
Silver
Thallium
Vanadium
Zinc

METALS • EMF.Related (mc/lj

lanum
inrpn

Cohall
.ilhium

Manganese
Selenium

SOUIHWUl FMCAJUU

95* UCL IDO
RFfRFsrwTATTVr

GROWnWVTT.IMc
MIC'IAIJD

198
97.71
192.90
3359
1272
74.28
72.37

1136
7.29107.70
M.Blo lo .7

R67
Olol69

0.50
5.52
006
033
0.80

01)071
0.1000
00020
00050
OOM4
00085
0.7690
0.0020
0.00074
0(17.45
0.0200
00050
00040
0.0145
O.OSOI

00140
02207
0.2935
0.0145
0.0610
0.0518
00057

MlCRAUD WELL*

Well 1 12
Mem (b)

196
93
142

31.3
88
72
102

1060
7.22
128
655
159

0.35
467
019
0.24
0.56

00517
00631
00017
00016
0.0036
0.0036
OO483
00013
000025
00)43
00120
00026
0.0018
1)0083
0.0074

00067
OM77
0.1553
00053
00518
00024
00010

Well 124

207
13
112
228
11.2
76
68

890
7.33
136
518
184

037
1.94
016
022
0.81

00360
0.0673
0.0012
00035
00057
0.0060
00461
00012
0.00023
00141
00120
00044
00016
00119
00164

00134
00702
0.2206
00076
00546
00130
00024

Well 126

180
93
143
26.8
102
67
90

995
7.34
160
578
161

0.37
1 21
006
008
0.89

00402
00711
00010
00034
00043
00037
00417
00012
000033
00141
00120
00033
00016
00698
001 70

0.0099
0.1655
01655
00053
00536
00029
00026

Wed 127
Me*n(b)

189
138
275
41.3
15.2
116
155

1549
7.18
138
855
200

0.37
2.39
018
022
0.32

00502
00596
0.0014
000)5
0.0050
0.0049
00416
0.0012

000029
0.0192
0.0134
00039
00016
00101
0.0148

00210
00952
03098
00114
00708
000)4
00055

Wen 128
Mea«0»

227
92
182
33.2
15 1
117
I I I

1281
7.21
12.3
745
164

037
4.14
036
0.43
029

00397
00769
00012
000)5
00048
00035
00386
0.0013

0.00024
0.0141
00120
0.0028
00017
00209
00131

00230
00694
0.3190
0011)
00554
00031
00045

UNM 1 LUlincif
WOA

Well 1 It
M.«n(b)

493
192
629
86.0
167.9
320
259

3351
679
14.7
2283
109

Otl
6.59
1.31
2.80
0.90

07595
0.05%
00014
0.0027
0.0063
0.0230
0.7687
0.0044

0.00026
00222
00120
00039
00017
00149
0.0194

00729
0.1451
1.4509
0.0090
0.1838
0.226
00150

9S» UCL ran
RCPUSKNTATrve

BANNOCK

171
68.75
5242
19.20
1052
2753
43.40

569
7 J7 to 8 37
14.510166

412
440)122

0.50
1.60
0.13
0.31
0.60

05472
01340
00040
0.0050
001 10
00109
0.8402
00068

000078
00330
00200
0.0052
00400
01000
0.1700

0.0180
01204
03078
00108
00165
00201
00055

BANNOCK wtus

Wed 103
Me*»(b>

304
103
122
44.6
13.2
63
108

1112
7.07
14.1
734
209

0.43
0.82
1.13
1.89
0.18

0.0)46
00596
00010
00027
00039
00044
0.2692
00014
0000)1
0.0310
00119
0.0038
00018
0.0128
0.0143

0.0351
0.1248
1.2311
0.1059
00304
1.324

00028

WeHIMM_0»

931
74

232
604

4311
308
176

3132
7.05
13.3
2023
151

5.93
119
16.1
18.7
109

00)48
00596
00013
00026
00038
00056
00654
0.001 1
0.00014
00190
0.0208
00039
0.0017
0.0251
0.0103

0.1325
0.3214
19317
0.0329
0.1868
4493
00023

Writ 113
Me*n(t»

273
83
142
37.0
37.9
101
109

1168
7 18
11.4
732
72

0.37
6.11
0.29
084-
016

0.0332
0.0596
00010
0.0038
00053
00037
0.0544
00012

0.00025
0.0159
00120
0.0038
0.0016
0.0203
0.0131

00344
0.0578
06927
0.0086
00441
00088
00042

Well 14
Me*n(b)

534
50
142
25.5
10.7
346
129

1618
7.06
10.7
1046
-52

047
2.63
4.22
21.3
0.85

0.0520
00639U
00010U
00025U
0.0044U
0.0042
0.1503

0.001 IU
00003111
00174
0.0142

00039U
0.001 6U
0.0198

OOI23U

01849
01814
1.8465
0.0)81
0141?
1.830

00039

Wen IIS
Mcan(b>

518
51
1)6
22.0
8.7
326
134

1514
7.37
110
1073
23

0.37
3.89
3.37
11.4
0.18

0.0366
00625
0.0010
0.0025
0.0043
0.0047
01041
0.001 1

O.OOO40
0.0366
0.0129
0.0038
0.0016
0.0219
0.0119

0.1833
0.1012
2.139
0.0357
0035)
0.509
0.0049

WeOt 11
Meanfb)

296
111
59

45.5
15.4
41
232

1086
6.91
18.2
767
132

0.37
061
0.06
007
0.35

00455
00596
0.0013
0.0031
0.0040
00041
0.1043
0.0018
000028
00141
0.0120
00037
0.0016
0.0071
0.0083

0.0124
01138
01039
00053
00384
00043

WeD 118
nta.tt-1

395
121
173
48.9
29.5
12)
124

1482
6.71
15.9
964
41

0.37
034
14.6
40.3
0.18

003(8
0.0596
0.0013
0.0032
0.00)9
0005«
00844
0.0019
000033
00169
0.0134
00038
0.0016
0.0071
0.0149

00320
0.2119
0.7009
0.0052
0.0671
1650

Wen 119
Me»(b,

194
77
119
28.3
10.4
41
34

742
7.11
16.1
506
67

0.37
146
1.55
204
0.20

0.0295
00596
0.001)
0.0025
0.0042
00061
0.1464
0.0014
0.00026
00141
0.0120
0.0037
0.0017
00081
0.0076

0.0151
0.1251
0.164)
0.0051
0.0232
0.0101

Wen IB
MeuiO>)

111
68
82

27.3
8.7
45
49

748
7.14
15.3
474

to

037
1.40
2.48
3.30
0.20

0.0375
0.0596
0.0011
00031
00041
00058
0.1055
0.0015
0.00016
00144
0.0120
00037
0.0016
0.01 It
00084

00195
0.0836
0.2119
0.0051
0.0241
00308

Well 115
H-oM

m
46
3)

12.9
8.7
52
43

538
7.46
17.9
339
91

0.37
061
003
008
1.16

00350
00725
0.0013
0.0035
0.0048
00038
0.0397
0.0012
0.00026
00145
00120
000)7
0.0016
0.0131
00137

00061
0.0915
0.1607
0.0076
00476
0.0038

N.Kev (a) Chemical cnocfmraiions shown on ihh tahk arr mean values and 95* upper confidence revets (95* UCU tnd were calculated from anilytical d«U fof ftnundwiter unites coReded prior to ,994.
(h) Mean cnnceniriimnttre shown f« each p»atnrieT in each wet) in order to simplify presentation and analysis of data. Instrument detection limits were used for non-detect results in the calculation of nKmcorKcnonioni
(C) The 95* I ICI-< trr based on rhe (ntal popular.<m of analytical result* for rtpresrnUlive (tmundwaier.
(d) 9.'!'* 1 iCIjt In PH. irmpettturt. and rtiV>* wete m* calculated. Ranjtcs of ihev pinmeten ue used for reprewnUlive ftmundwaler
(e) Redn« was mx analy/rri in well* PRI-1. PRI-.V PHI-j. IM.and .122
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Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.4-4 fcimtinutil)
FMC GROUNDWATW Cmwisniy - COMMON IONS, METALS, PHYSICAL PARAMFTCTS, NimuBfts, AND FLUORIDE

TABLE 4.4-4

ANM.TTC<»)

COMMON IONS !m./1l

Alkilinity. bicarbonate
Calcium
Chloride

Potassium
SodHim
Suite

PHYSICAL PARAMETERS Id)

Spec. Conductivity (umhos/cm)
pH
Temperature (degrees Celciut)
Total Dissolved Solids(rmyl)
Redoi (mV)

NUTRIENTS AND FLUORIDE <m£/l>

Ammonia <NH3 as N>
Nitrate (NO3 1.1 N)
Onhophmphitt (PCM n P>
Phmphranut

Fluoride

METALS . Nol EM F-RHaled (m«/l)

Aluminum
Antimony
Beryllium
radtnium

Chromium
Copper
ron

lead
Mricury
Molybdenum
Nickel
Silver
lullium

Vanadium
L'mc

METALS • EMF-Rclated ImBll

Arsenic
larium
lomn

Cohall
jltiium

Manianese
Selenium

SotrmwisT FMC ABXA

95* UC1. ron
RErOTSFMTATIVF.
(JRffljNnwATfR (c

MlCHAIID

198
9 7 7 1

19290
33.59
12.72
7428
11.51

1136

7.29 to 7 70
II. 8 to 16. 7

867
fin 169

050
5.52

0.06

0.33

0.80

0.0977
0.1000
00020
00050
00114
00085
07690
0.0020
000074
00245
00200
00050
0.0040
0 0745
OOSOI

00149
02297
02935
00145
00610
00518
00057

MlCrlAtJD WELLS

Wrll 131
Mean(b)

461
175
146

64 1
140
149
151

1581

695
13.3

till
-113

0.39

3.24

4.47

32.2

033

10.1454
00596
0.0014
00026
00052
00091
49496
00040
0.00032
00152
00209
00038
00017
00187
0.0270

00451
01286
2.0177
00214
00547
0.4675
00043

WefllJl
Mean Ib)

820
56

261
64.5

251.9
370
246

2794
6.74

14.3

17J6

-15

4.75

0.26

7 2 1
27.5

1.19

00351
00596
00012
00027
00039
00096
02474
0.0029
000022
0.0259
00221
00039
0.0017
00077
00215

0.1467
00873
20991
00243
0.1475
1.J2I3
0.0025

WeDI.37
Meitt(b)

236
69
156
180
83
123
113

1228
7.54

116
741
191

037
608
267
3.79

016

00349
00596
00015
00038
00039
00037
00418
00012
0.00030
00178
00120
00027
00017
0.0176
00071

0.0862
0.0513
05847
0.01 10
00683
0.1103
00046

WeDIJ»
Mean(b)

196
376
9*0

1310

331
213
592

4091

693
13.5

1863

265

0.35

32.5

009
Oi l
1.13

00374
00847
00017
00014
00072
00068
00956
0.0013
0.00051
00181
00120
0.0036
0.0017
00310
00168

00113
0.0880
0.7867

00422
01147
0.0089
00166

WtDItt
Meanft)

336
234
276
934
382
406
843

2S2>
6.90
167

1145

154

035
8.31

1.04

5.13

2.98

01496
0.0631
00011
00014
00056
00041
00983
00013
0.00043
00153
00120
00026
0.0017
00142
00071

00350
00559
I.I 107
00143
0.1347
02611
00248

wen MI
Mrantfc)

Ml
150
258
61.1

27 1
237
211

2179

678
17 1
1487

•17

082
006
11.8

526
0.14

0.0470
00764
0.001 1
00014
00024
0.0045
00529
00027
000031
00242
0.0209
00032
0.0017
0.0185
0.0171

0.0820
03494
14865
00190
0.0728
22.7002
00044

WeOI48
Me»n<W

208
86
155

27.8

11.9

81
89

1069

730
15.8

655
82

0.37

2.57

010
0.15

0.79

00359
0 071 1
0.0010
0.0013
0.0064
0.0037
0.0398
0.0012
000027
00147
0.0120
0.0029
0.0016
00129
0.0149

00085
0.1324
0.3204
00083
0.0546
0.0076
0.0046

95%UCtrOR
RmCSEHTATTVE

GftOUNDWATTJI (C)
BANNOCK

111
68.75
52.42
19.20
1051

27.53
43.40

569
7 J7 to 8.37

14.5 to 16.6

412
4410122

0.50

1.60

0.13

0.31

060

0.5472
01340
0.0040
00050
0.01 10
0.0109
08401
00068
000078
0.0330
00103
00052
00400
01000
01700

00180
01204
03078
0.0108
00165
00201
0.0055

BANNOCK WELLS

Wdl 129
Meanfb)

229
85
106
34.6

IIJ
50
83

914
7.31

12.9

559
188

0.35

2.49

037
0.61

0.30

00341
00631
0.001 1
00027
00045
0.0045
0.1531
00011
0.00031
0.0148
00133
0.0038
00018
00143
00201

00241
0.0620
0.3919
00278
00239
00211
0.0042

Wrll 130
MeandO

206
79
87

31.9

10.0

26
61

713
7.25

14.1

497
216

0.39

37.55
0.5>

0.73

0.18

1

00429
00596
0.0012
0.0026
0.0041
00048
00934
0.0011
0.00024
00151
0.0121
0.0038
00017

00151
0.0086

0.0305
00714
0.2471
00235
00207
00052
00040

Wei Iff
Meanfb)

200
58
91
174
103
70
50

774
740
15.8

484
69

0.37

1.18

on
016
1.05

00183
0.0696
00010
0.0013
00041
0.0036
00341
0.0012

0.00025
00175
00120
00033
0.0016
00234
00144

0.0148
0.0834
0.1635
0.0051
0.0551
0.0028
0.0037

WeBIS)
Men(b>

1490

31
409
97.4

1193.6
536
253

6105

702
150

5271

-239

9.51

005
387
665
8.65

00344
0.0596
0.0013
00013
00038
0.0065
0.7739
0.0015
0.0002]
0.0319
0.0195
0.0031
00016
00069
0.0088

0.1878
0.01 17
14.4936
0.0323
0.1699
1.8572
0.002}

Wei 151
Month)

333
88
120
404
21.7

133
94

1156

6.90

169
882
18

0.69

005
11.0

554
014

00290
00631
DOOM
0001]
0.0014
00041
0.0356
0.0013

000029
0.0168
0.0169
0.0032
0.0017
0.0185
0.0065

0.0543
0.2165
0.9751
0.006)
0.0522
5.3680

Wen 152
Me«n(b)

1415

59
371
95.4

1087.0
542
226

5246
6.92

IS.I

4580
-238

8.69

005
271
489
858

0.0373
0.0890
0.0012
00019
00029
0.0056
0.5201
00012
000021
0.0312
0.0203
00033
0.0018
0.0076
0.0078

01506
0.0313
17.1035
0.0150
01919
1.5421

Wei 153
MeJ»(b)

188
64
70
156
14.2

75
42

726
8.99

17.2

440
<e>

005
096
0.02

0.06

1.17

0.0700
01000
0.0030
00010
0.0160
0.0030
0.0230
0.0020
0.00020
0.0200
00100
00032
00400
0.0200
0.0128

0.0030
0.1280
0.1670
0.0100
00440
00050

Wed 154
Merafb)

195
66
125
191
110
63
42

791
7.37

17.0

565
99

044
1.14

003
0.02

1.12

0.032]
0.0515
0.0009
0.0016
00045
0.0037
00417
0.0012
0.00015
0.0149
0.0134
00037
0.0019
0.0040
00080

0.0061
02317
0.1223
00033
00596
00030

Wen 159
Me«(b)

802
179
312
95.6

27.9

351
138

3080
663
17.0

2145

-119

162
005
8.70

192
0.20

0.0253
0.0482
0.0007
00006
0.0007
0.0037
1.3509
00008
0.00008
0.0430
0.0124
0.0039
00009

0.0011
00026

0.0795
0.4096
2.2939
0.0442
00916
10.8648

K <•) Chemicil concencalions sbnwn on thii ublr are mean vilua ind 95* upper confidence levels (95* UCL) Bid .ere ulctilittd (ngm m»ly1«:»l diu foi groundwitei umplei collected prior to 1994.
<b> Me«n concenintioni «rc thown lor e«eh parameter in e«ch well in order to simplify presentation aid inalytis o( data. Instrument detection lirrau vrcre used lot non-delecl resulu in the calculation of mean concern™iom
(c) TV 95<«- UCLs are based on the total population of analytical rewltj for representative groundwater.

(d) 95* UCIj for pll. temperature, and redoi were not calculated. Ranees of these parameters are used foi represerrtarive rrnundwater.
(e| Redoi was not analysed in well* PF.I-1. PEI-.l. PFJ-5. 151. and 322.
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Section 4 Nature and Extent of Constituents of Potential Concern

TABI.R 4.4-4 (continvtd)

FMC GROUNOWATER CHEMISTRY - COMMON IONS, METALS, PHYSICAL PARAMETERS, NUTRIENTS, AND FLUORIDE
TAKE 4.4-4

ANALYTIC*)

COMMON IONS Imf/l)

AJhaliniry. bicarbonate
Calcium
Chloride
Magnesium
Pntutium
Sodium
Sulfale

PHYSICAL PARAMETERS

Spec. Cooduclti-iiy <umhtn/cm)
pll
7rmper«ure (d«|tn«i Cetcim)
Toul l>is«olvcd Snlids <m([/H
Redcn<mV)

NUTRIENTS AND FLUORIDE (mri)

Ammonia (N113 as Nl
Niwie fNO.Ias Nl
Orthophosjihalr (FO4 MS P)
Phosphorous
Fluoride

METALS - Not KMF.RH.Kd Imt/l)

Aluminum
Atflimnoy
Beryllium
Cadmium
Chromium
Cohali
Cnrip"
Iron
[tfl
Mercury
Molybdenum
Nickel
Silvet
Thallium
Vanadium
Zinc

HETALS - EMF-Rrl»l«l Imdll

Anenic
larium
lorort

Lithium
>1antaneu:

Selenium

RADIOLOGICAL PARAMETERS <DCi/l)

(!imi Alpha
Grmj Beta
Radium-22lS
Radium-228

cwnui. FMC Amu

95% UCL FOR
RFPHrefNTATm.

GROUNDWATTR <cl
Mirfund

IIS
97.11
192.90
33.55
12.72
7428
72.57

II. If.
<d|
Id)
867
Id)

050
5.52
006
0.33
080

0.0977
0.1000
00020
0.0050
00114
00145
00085
07690
00020
000074
00245
00200
0.0050
00040
00745
00501

00149
02297
02935
00610
005H
00057

5.57
17.14
1.83
288

MlCHAUD Weiu

W<ll TW-SS Men
(b)

329
90.10
291

46.51
208
129
137

2093
6.95
19.6
1257
.79

044
24.70
7.12
802
013

00230
00631
0001 1
0.0017
00025
00100
00045
03034
00013
000073
00453
00136
00029
00018
00116
0.01 10

00558
01949
05519
00871
04245
00034

-1.26
13810
088
0.90

WeH IDX Mean
ft.)

356
99.06
173

36.97
180
125
242

1888
7.05
304
1163
.27

037
11.96
045
072
288

00571
00596
0.001 5
00026
0.0062
00074
0.0052
00878
00022
000022
0.0159
00130
00037
00016
0.0184
00226

00350
01115
0.6669
00737
05087
0.0079

6.87
144.75

1.00
228

WtBlllMnn
(b)

353
960
298

61.90
139
165
203

2064
«(U
160
1350
160

035
17.16
1063
1505
014

00494
00631
00013
00014
00023
00195
00050
00555
00016
000026
00295
00165
00026
0.0017
0.01 10
0.0078

00501
0.21 88
0.9510
00917
1.1368
0.0028

632
79.92
108
100

WcD 122 Man
(b)

284
64.62
225

37.33
231
102
118

1830
7.02
21.8
1106
-19

1.23
1908
8.95
808
027

00372
0.0596
0.0012
00015
O.OOJ3
0.0019
00043
0.0352
0.0013
0.00018
00478
00145
00029
00016
00105
0.0062

00595
0.1206
0.4886
00945
0.6300
0.0027

4.11
132.59
097
1 60

WtD144M«n
a»

244
82.35
110

2905
68.95
7409
US

1141
1.05
228
707
134

0.35
5.37
023
0.29
0.76

0.0357
0.0631
00014
0.0014
0.0021
00081
00040
0.0590
0.0013
0.00027
00162
00127
0.0034
00018
00137
00074

00213
0.0399
0.3917
00688
0.4614
0.0063

460
53.25
132
2.3*

9S*UCLro»
RETUSmTATIVt

GROUHDWATHKr)
B«m»c*

171
68.75
52.42
19.20
10.52
27.53
43.40

569
(d)
«D
412
(J)

0.50
1.60
013
0.31
0.60

05472
0.1340
00040
00050
O.OMO
00108
0.0109
08401
00068
0.00078
0.0330
0.0200
00052
00400
0.1000
0.1700

0.0180
0.1204
0.3078
0.0165
00201
00055

4.80
.14.10

1.66
2.25

BANNOCK Wau

Wen 107 Man
!•>

177
6984
46.08
21.45
8.42
30.72
6645

634
7.39
19.5
411
59

0.37
.0.86

0.11
008
060

0.0397
00617
0.0017
00025
00041
00051
00040
0.2455
00014
0.00017
00141
0.0120
00037
0.0016
0.0077
00072

00059
0.1075
00938
00403
00207
00022

2.85
14.28
l.»
1.74

Wen 121 Man
(b)

271
113
200

41.11
160

93.01
215

1853
6.94
19.2
1179
175

0.37
23.36
0.63
061
2.41

00460
0.0596
0.0012
0.0013
00029
0.0057
00050
0.0484
00012
0.00020
0.01 »
0.0120
0.0030
0.0022
00090
0.01 10

0.0171
0.0791
05331
0.0532
0.0542
00500

2.96
9J.2I

1.26
1.64

WeQIUMoP
(k)

210
13.41
31.23
21.88
13.31
40.51
129.8

78<
7.31
18.5

' 334
106

0.35
10.13
14.09
0.24
0.52

0.0374
0.0631
0.001 1
00028
0004)
0.0052
0.0051
0045«
0.0017
00003*
0.0143
0.0149
0.0039
0.0017
0.0071
0.0084

0.0100
01539
0.1067
0.0332
00028
0.0017

4.26
14.62
1.00
1.60

WHH34MOD
(b)

338
112
311

74.43
197
228
245

2263
6.73
17.8
1333
90

0.33
4 .52
32.93
34.23
0.17

0.0)07
0.0631
0.001 1
0.0029
00041
0.0161
0.0105
00478
0.0030
0.00331
00138
0.0113
0.0040
0.0017
0.0229
0.0124

0.1244
0.14(1
1.3679
00948
3.3961
0.0041

3.32
13740

1.00
1.62

Wen 133 Man
(b)

233
143
247

34.91
20.26
86.94
95.05

1307
692
16.1
1036
16

0.33
19.93
6.94
3.24
0.22

00324
0.0631
00011
00016
0.0033
00052
0.0033
00393
0.0013
0.00057
00143
00120
00026
00024
00099
00076

00465
0.1649
0.3396
0.0375
0.0032
00067

-1.13
638
1.30

la) Chrmic*! concertiraiKm* thnwn on ih» t.*te wr mexn vjUues and 95* upper confidence fevelj (95* UCU «xl were oUculaied from nilyfkil dau for groundwiter umpfef coflected prior 10 19W,
<M Mem conceinrwiotvs trc ihown for each pjv*me«» in e-trh well in order w simplify presenlaiion tnd analysis of data Instrument detection limiu were u«d for rwn-deteci mutts in the calculation of
(c) The 9!.* UCU ire based on the inijl popilaiion of analytical results for renresrnttfive groundwaier
Id) *>S* HCIj fo» pll. lempei-arure. and redo* weie not calculated. Rtnpes of iSc^c parameter* are ined for reprewnlaijve fround*al«.
(e) Kerini w^ not an.ily«<l in wcIK Fr.l-1. PHt-l. PEI-5, ISJ. and >22.
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Section* NimrtmlEMMrfComttmtnuofPotenniiCanton

TiWe 4.4-5

Activities or RmHok>gfc>l P«rameten In Groundwiter «t FMC (pCi/l)

T«ble 4.4-5

hriaxtrr

eh.***
Gm»ilptu

Om» .̂

Orouitph*

Clm* tlf4ij

Groutcu

Gmibeu

Grot* hru

R»dniifi-22«

RidMffl-226

Rvdium.226

R«K.m.22ft

Ridnnn-221

Rrinnn-228
R«dwfn-3?S

tMtom.121

SMvtnf
Fma

i»«i
tu|.97

Mir.O

lul.4

!u|. 9

Stp-97

DR. 93

Jiil.93

Sc».«
DR-92

Mir 9J

lul.93

Sep-97

Drc-97

Mif.0.1
lul.fll

frprarntt

101

I ft tl.9

4 40 ±2.45

294 tl.AO

1.54 *078

1.11 tl.fll

7.14 t<179

ND

ND

ND

1.57 tO «

1.2 tOR
ND

ND

ND

!•» WHb
102

Nn

2.71 ±1 17

394 ±1.74
2.54 *O 57

697 tl.74

542 ±0.73

ND

ND

ND

1 IM ±0.23

I.I ±0.9
65 tt.2
ND

ND

147

ND

2M

439

1 °7

14.3

H9|

ND

NO

1 1)

ND

ND

ND

ND

NT)

rw-ios

.1 4 ±.1 0

tO40 343 ±036

*I05 5*2 4307

«0.95 797 tl.37

*04B 127 ±0.39

tO 90 9.5* *0 89

635 ±057

ND

tO 2ft ND

ND

4.2 tl.O

ND

ND

ND

Mk

112

ND

2.2

ND

ND

MO

ND

157

KD

2.3

ND

KD

Nt>

ND

KD

•fund Ftatj Krflrat

126

ND

.1.6 24 ±0.35

ND

ND

±180 10.2 t04l

±1.1* ND

ND

±044 2.28 ±0.53

NO

±0.13 ND

ND

ND

14 «09

ND

KD

127

KD

ND

ND

ND

15 ±0.72

10.1 ±1.61

ND

ND

KD

ND

ND

ND

78 tl.4

ND

ND

178

ND

ND

ND

ND

140 t0.5l

124 tl 19

ND

7.09 tO 12

tot «o»
I4O «0.23

ND

1.3 *0ft

1. 1 «09

ND

ND

139

ND

2.65 tOW

2.27 ±J95

ND

366 ±1.74

374 4324

ND

KD

KD

ND

KD

KD

ND

ND

ND

148

ND

423 tl79

657 t!04

3.31 t \QQ

558 tIM

108 ±1.93

987 ±091

977 it. 03

10.4 tOII

319 tOJO

KD

ND

311 40.51

ND

KD

ND

ND

Snfttif
PiniMtir F.nm

Gran tijtit Iun.9
Gnu ilphi Jut «

rmu tlphi Stp-9

Grow itphi Ov.92

Hmnilphi Mu 93

Gmu ilpht lul.91

Gmu feu lun.92

Graubcu hiL9I

Growhrtj Sep.97

Orou heu Dec .92

Ortwj beta Iul.91

Rtdium.226 Sqi.9?

Ruliom-̂ h D .̂9I

Rtdiam.226 Mu.QJ

R»dMm.22A Jul.9.1

Rtdum-721 Sep. 92

Kidwm-12t Dec.97

R*diuni-12l Mtr-93

R«lium-27lt Juf-Qi

R r̂wfrt.tl.r
Wrtl

106

ND

4.59 tl.95

3 7ft *0.9rt

ND

ND

ND

904 HI2

843 t07A

ND

ND

ND

ND

ND

10 tflJ

HD

ND

ND

120

ND

ND

ND

3.5 *M9

NT>

.1 « 0.5

953 ±175

527 t0.4|

ND

1.55 t042

ND

ND

ND

ND

1.3 ±0.7

ND

ND

130 107

3.7 «2 4 ND

ND 2.92 «0.74

374 t!94 3.14 t09l

3.14 t lOK 469 tl.20

ND ND

7.6 »35 6.7 ±36

1.9 tl.KO 670 tl.19

7M *IJ7 ND

ND ND

ND ND

ND ND

ND 2.24 tOJ7

ND ND

ND ND

ND ND

ND ND

ND ND

109 119

17.2 ±3.7 ND

5.12 tIJI ND

320 tOM ND

2.59 *I05 ND

2.27 tO.57 NP

22.9 ±31 6!» ±3.6

636 tt .23 II. 1 till

5.9 *0.7I 9.48 ±047

4.U tOb5 ND

ND ND

ND ND

ND ND

J.83 tOJO NP

ND 10.7 tl.l

30 tlO ND

ND ND

ND ND

124

ND

ND

312 ±183

KD

ND

104 &3.7

14 tQ 49

11.5 xt.40

ND

ND

ND

ND

ND

ND

ND

ND

ND

125

3.7 *33

ND

3.48 tl.4 7

ND

ND

102 *3J

S.X5 <l«9

669 tlJ7

ND

ND

ND

ND

ND

ND

ND

ND

ND

B»

129

ND

2 tl-60

ND

HD

ND

7.2 *J5

KD

24.5 il.95

ND

ND

1 35 ±021

ND

ND

ND

ND

ND

ND

•Kfcbapl***

(49 133

ND 34 ±2.0

ND NX

ND NS

246 *134 NS

2.13 tO.TO NS

9.4 ±36 M 7 *3 0

1.90 tO.in NS

90S ll-» NS

|40 *OH NS

ND NS

ND NS

ND NS

1.15 «O.M NS

KD NS

ND NS

ND NS

1.8 tl I NS

154 FMC-6

NS NS

M til

NS NS

2.92 tISO NS

420 *160 NS

5.10 ±1.13 NS

NS NS

10 ±17

NS NS

9.01 *IJO NS

8.24 ±1.00 N5

8 10 ±081 NS

NS NS

113 *OJO NS

ND NS

106 *0.30 NS

NS NS

56 ±13 NS

ND NS

1 0 *0.9 NS

i

TW-JD

ND

2.1 ±1.40

3.92 «IJI

5.94 tl-X)

3.43 cO.60

ND

9.) All

1.23 ±1.31

9.06 ±1.27

667 ±0.70

ND

ND

ND

ND

ND

7.2 ±IJ

ND

KD

TW-SD TW-5J

KD ND

ND HD

2.8 tO.n ND

3.8 ±1.09 ND

KD KD

ND ND

103 tit 7.) ±1.)

771 t!05 375 tO 15

463 tl 12 KD

KD KD

KD ND

KD KD

2.21 ±037 KD

ND ND

KD ND

KD KD

KD KD

ND ND



Section 4 Ninire uta E»lent of Conuituqils of Potenlill Canaan

T .bit 4.4-5 (C

Aefiritie or Ridiologlnl Ptraimttn In Groundwitcr il FMC (pCW) (continued)

T.M. 4.4-5

SMnpBne

(>m< ilptti Jun-o

Trntî  ilpht lut-9

Orrw dphi S«p-4

Gnx t̂lj** Occ-9

(rfmj «lf*i ful-9

**""» I«-L» ]«i» 9

rwv s*r-

Hn>v hrtj Mv-9.1

OTnJ|̂ lrtl lul-0'

Rkdwm.116 S^>«

Ridnjm-JJft Dv-9?

R«Jtum-22A Mu-4.1

R»dium.7?f. Jul 9.1

R*dmm 22B Srp 97

Ri4iunr22ll Dw-97

R*diom.?JI Mti 91

Ridwn-2?N lulOl

MMand Fbti Rrtfmr

HI 122 M.I IJ7 1*0 T*-5S

759 *M IAR »1^> ND ND 11.3 t«9 ND

NI> ND ND ND 60J tOOO ND

ND ND ND 1 06 » 1 .41 6 S4 1 1 .?0 ND

ND ' NO ND ND ND ND

U5 ii.V, t«2 H7f. IJ.1 ,|<M 5MS tl.70 214 «JJ» 174 rt26

ND ND ND ND ND ND

7.M tOW 2.76 (O.J7 NO ND ND ND

ND ND ND 1.53 *fl.20 ND ND
ND NO 3.77 *0.36 ND ND ND

ND ND ND ND ND Nt>

ND 62 tt.) ND ND ND ND

ND ND S.I t!.̂  ND ND I.I tQ.9.

ND ND ND ND ND NO

NO ND ND Np ND NO

Former Pbnd««S Am Înduda .Sotrthvcftrm An* former F»amb IEXE, S5-TS, mndlOS «nd Ontnl Am former Pbnds 1S-3S)

B««Kk BMft R*xh»

103 104 113 114 MS 111 MB 131 132 133 IM 141 IV) 131 152

N D N D N D N D N D N D N D N D It.) tt 00 ND fPJ *790 ND 331 *M 0 ND 2.) £t 00

J-» (0.311 1.« t»«9 ND 214 *Q«I 2.12 cQ.M 596 *2.)l ND 464 «06l ND 2.1 *I47 ND ND HD HD J.«l tl 32

305 tOW 219 tl.23 4.7) tOl} NO 1.1T rtll 105 *062 ND 6.09 tO.56 461 ±1.04 1 76 *1 » ND HD 11.7 *695 ND 41.2 1 11.90

ND ND NO ND 5 tl.76 r V D N D N D N D N T N D N D N D ND ND

11.0 *|T3 WO illO 2J.7 t(JI 763 tl(W 110 <J.42 1V6 *IM ll.4 tJ06 ».33 *2.n 176 t«>l7 16.2 11.91 |39 i56l 157 tl 64 ||QO t27.3 192*10 991 *27.3

ND ND 149 tl.65 657 *IJ4 6.67 «I.J4 NO ND ND ND ND NO MD «39 tl9.9 ND 713 ill.O

ND ND 2.39 *031 ND ND ND 3.27 t04] NT> ND ND HD ND l.*4 *OJ5 tQ9tOJ5 ND

N D N D N D W D N D N D N D N D N D N D N D N D N D H D H D

N D 1.1S ±0.11 N D N D N D N D N D H D N D N D N D N O N D N D N D

ND ND 2.2 tO.42 ND l.« «0.43 ND ND ND ND ND ND ND 1.32 t03* ND ND

ND ND Nt) ND ND 1,7 *0 90 ND ND ND 1 .6 «0.90 1 . 1 tO 70 HD ND ND 1.7*01

K D H D N D N D 3 0 *I.O N D K D N D N D N D N D N D N D K D H D
ND ND 1 6 tOI 1.) «IO 60 tl 1 ND ND ND ND ND ND ND ND NO ND

UaHHî Mll

116

HD

ND

ND

KD

KD

300

ND

HD

ND

ND

ND

HD

HD

HD

HD

r»r*mttrr

G™*lphi

Grau ilptu

GmUllpbl

OniaJptu

Cmu iJptti

Grew ilphi

Oowbru

Onuheu

Gmuhoj

CifOU b«*

Grouhru

R»dnm>-Z76

Briium-J3f

(tidnim-Uf,

RKKtim-m

Radium IJK

R»diiiifi-22B

Rjdium.lM

Ridwm.Zn

S»mpi»n

f>«rt

Jun-92

lul.93

Scp-9
Dec-9

Mir-9

lul-0.^

titi* «

)ul-92

Sep.02
Drt.92

M -91

Srp.9;

D« 92

Mv«^

Jul-93

.-*p.97

rvc.oi
Mw -91

lul-91

St«f PSl>
Mkluwd Ftab

Bfgbm

1:1

ND

MD

ND

788 (22.1

KT>

K9.2 «f6

ii9 *t.n
V* »3.51

ND

KD

NO

ND

ND

2K *U

ND

ND

ND

inm One! ode
bBRM

108

11.3 »«>

117 cOI7

3M (2.9)
41) tl Ml

ND

IftJ.J *70

116 O2?

156 *49?

ND

ND

ND

ND

ND

ND

ND

ND

ND

rulrad iwalf )

* RMf Bntt"»

146

17.6 tlR

ND

ND

NT)

ND

664 tJ4

53.) t251

41 7 tl.A?

ND

m>
ND

1.79 ifll*

ND

7.7 t l.J

ND

ND

ND



Section 4 Nature and Extent of Constituent'; of Potential Concern

Table 4.4-6

Organic Compounds Detected in Gnmndwater at FMC (mg/l)

Table 4.4-6

Sampling

Parameter Event

VOIA TILE ORGANIC COMFOUNDS

2-Rulanone Jun-92
2-Bulanone Mai-93

Cnlorobenzene Jun-92

Chloroform Jun-92

ilhyl henzene Jun-92

reU3chloroelhene Jun-92

'oluenc Jun-92
'oluenf Sep-92

Vichloroelhene Jun-92
'ricbloroethenc Sep-92

rrichloroelhene Dec-92

Xylenes. total Jun-92
Xylenes. total Sep-92
Xylencs, lotal Dcc-92

SEM1VOLA TILE ORGANIC COMPOUNDS

Bis(2-elhylhexyl IphlhaUte Jun-92

Bi!(2-elhylhexyl)pntlialale Sep-92
Bis(2-elhylhexyl)phtnalate Dec-92

>i-n-hutyl phthalale Dec-92

Dimethyl phthalale Dec-92

Representative Concentration*/

Uojmpacted Areas

Representative Wells

101 102 106 TW-10S 112

ND ND ND ND ND

ND ND ND ND ND

0.001 ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND ND ND

ND ND ND 0.00! ND

ND ND ND ND 0.003
0.004 0.002 0.005 0.004 0.003

ND ND ND ND ND

ND ND ND ND 0.001

ND ND ND ND ND

Former Ponds/US Area

(Includes Southwestern Area former Ponds 1 E-6E. 5S-7S. >dd Central Area former Ponds 1 S-3S)

104 III 134 135 139 140 141 150 TW-5S

ND ND ND ND 0.007 ND ND ND ND
ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND

ND 0.001 ND ND ND ND ND ND ND

ND ND ND 0.001 ND ND ND ND ND

ND 0.035 ND ND ND ND ND ND ND

0.001 ND ND ND ND 0.002 ND ND ND

N D N D N D N D N D N D N D N D N D

N D N D N D N D N D N D N D N D N D
N D N D N D N D N D N D N D N D N D
N D N D N D N D N D N D N D N D N D

N D N D N D N D N D N D N D N D N D
N D N D N D N D N D N D N D N D N D
ND ND ND ND ND ND ND ND ND

0.003 ND ND ND ND ND . ND ND ND
ND 0.006 0.006 0.006 0.003 0.005 0.004 ND 0.012

ND ND 0.039 ND ND ND ND ND ND

ND ND ND ND ND 0.001 ND 0.002 ND

0.024 ND 0.053 0.067 ND ND ND 0.054 0.005

ND = Below detection limit/nol detected.

Slag Pit Area

(Includes Railroad Swale)

108 121 146

ND ND ND

0.01 ND ND

ND ND ND

ND 0.001 ND

ND ND 0.002

ND ND ND

ND 0.002 ND
0.004 0.001 ND

0.003 0.015 0.003
0.002 0.01 0.002
ND 0.008 ND

ND ND ND
ND 0.002 ND
ND ND ND

0.005 0.002 ND
0.015 0.008 0.003
0.019 0.017 ND

ND ND ND

ND 0.088 ND

Pntetiori Qnanntatton

Limits (mg/n

O.I

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.01

0.01

0.01

EMFRI report
September 199?



Section 4 Nature and Extent of Constituents of Potential Concern

TABU! 4.4-7

SlMfLOT G«OUin>W»TEB CHFM1STBY - COMMON JONS. METAIS, PHYSICAL PARAMETERS, NUTRIENTS, AND FLUORIDE

ANAI.VTFd)

COMMON IONS (m*/il

Alkalinity, tectvhonju:
{"airium
Chloride
Mipt«ium
P(Nas*Juin
SndiuRi
Sirlfaie

PHYSICAL PARAMETERS id>
Spfc Conductivity (umhon/cm)

P»
Irmperarure (degree* Celcius)
Tola) Distolved Soli* (mf/l)
Redo« (mV)

VUTRIENTS AND FLUORIDE <mc/l)

Ammonia (NH.l ai N>
Nioaie (NO.1 as N)
tlrthophosprtale < PO4 a* P>
PTVrtphonim
Fluoride

PETALS - Not EMF-Rrfilfd (me/I)

Aluminum
Antrmnoy
Barium
Beryllium
Cadmium
Oimmium
O*ili
nm

lead
Mercury
Molybdenum
Silver
rhalhum
Vanadium
7,inc

METALS - EMF-Rrtalrt fmefl)

Arsenic

'"""'
Copper
.ilhium

MntBinese
lirlirl

Selenium

EASTCW Snmxrt Ant

BANNOCK WFLLS

'S* UCI.n*
RF.PHF^F.KTATTVE

m
68.75
52.42
10.20
10.52
27.53
'.1.40

569
7.37 to 8.37
14.5 in 166

412
4 4 W I 2 2

OSO
1.60
0.13
0.11
061)

0.5472
01340
0.1204
0.0040
00050
001 10
0.0108
O.M02
O.OO68
0.00078
00330
0 0052
0.0400
0 1000
01700

00180
0.3078
0010"
00165
00201
00200
00055

Well PEI-.1

607
357
103
126

10.83
565

2108

4080
6.85
165

4072
(el

036
344
59.9
107

0.17

0.1)97
00900
00557
0.0020
0.0006
00027
00095
01602
0.0027

O.OOO.V)
0.0300
00073
0.020J
03765
0 78.10

0.2837
0.7404
00180
01323
00380
0.0120
00113

WrO PF.I 5

l<2
160

75.6
642
.1.67
102
679

1553
6 12
16.1
IS37.
<e>

015
224
43.7
147

4.15

27138
00800
01360
00107
00057
00074
00095
01363
00020
000060
0.0300
00033
00203
0.2028
02470

00434
02292
00157
01573
06800
0.2315
0.0054

Well 300

411
410
948
«7.7
15.32
693
2500

4910
5.76
166
4598
117

038
2.15
183
179

0.14

00472
00657
0.0155
00013
00016
00032
00053
00380
0.001 1
000021
00205
00031
00024
00253
00067

06090
05548
0.01 26
00378
00033
0.0138
00099

Well 30*

1285
564
118
174

29.94
299
1898

3976
6.37
18.1
3«34
103

0.38
201
27.5
25.5
016

0.0752
00557
01138
00009
00015
00032
0.0071
00406
00011
0.00033
00337
00033
00018
00206
00055

02747
04635
00070
01079
00021
0.0124
OOOJI

Wen 313

854
548
171
170

38.95
296
1710

4576
6.25
165
4O82
126

600
62.0
226
21.8
038

00401
00557
00850
00010
00015
00041
00073
00413
0001 1
0.00023
00131
00032
00020
00087
001 II

02476
04837
00058
0.1937
00592
0.0124
00235

Well 315
Men(b)

1199
483
126
206

28.26
326
1598

4239
6.36
18.2
3872
125

038
763
334
33.5
0.18

O.IIM
00557
0.0758
00009
00015
00065
00071
0.0745
0.00 1 1
0.00021
00277
00037
00018
00138
00234

02305
05025
00067
0.1769
00031
00124
0.0090

w«n 316

1286
473
125
268

32.60
519

2070

4852
6.24
16.7
4671
110

0.35
12.63
589
556
0.13

0.5329
00731
01049
0.001 1
00019
00093
00084
01038
0.0017
000040
00148
00062
0.0018
00375
00196

0.3427
0.6216
00131
03590
00194
00161
0.0308

W«« 317

1204
365
113
217

1944
317
1820

4663
6.06
16.5
4I6>
104

0.38
0.99
102

96.9
0.16

0.0347
0.0577
0.1012
0.0009
00014
00031
0.0043
00364
0.001 1
000031
0.0239
0.0031
0.0019
00541
00040

03799
0.5961
00382
0.2522
00021
00130
0.0054

WtdJlS

M«"0»)

151
657
141
216
242
310
2506

7620
2.60
18.8

10892
162

19.36
1.06
2304
1916
1061

360.1069
0.0731
0.2346
00462
2.6175
3.8110
0.0719
98.8849
0.0087
000039
01067
0.0032
0.0327
I4.9J93
19.3397

03459
2.8229
08031
0.4(68
70779
2.3781
00254

WHJ3H
Mem(b)

164
48

26.«
15.4
4.99
38.5
55

520
7.50
145
360
123

035
0.97
0.08
0.07
1.26

00327
00747
00665
0.0014
00014
00046
00052
0.0367
00016

O.OOOZ2
00181
00029
00082
00174
0.0102

00129
0.1726
0.0033
00424
00025
00120
00034

WeOJU
M«n(b)

511
342
913
119

29.36
263
1069

349J
6.16
19.8
2570
147

37.4
14.3
400
38.8
5.18

01083
0.0803
0.0421
00012
00151
0004}
00053
0.0946
0.0016
0.00020
0.0198
0.0044
00082
0.0426
00586

00*15
04012
00051
0.1524
0.5555
0.1212
0.0154

Writ 31!
M«,(l,)

732
421
IK
124

33.38
235
1191

3422
6.39
17.5
2870
128

2.90
344
8.24
7.80
015

0.0885
0054S
0.0653
0.0009
00018
00039
0.0031
0.1347
0.001 1
0.00020
0.0122
00042
00022
00080
0.0083

0.1096
0.3724
0.0054
0.1379
00604
0.0137
0.0049

W,D3M
Mm(b)

1307
440
121
297

23.49
574
2305

541!
6.25
164
4554
129

0.43
15.6

116.7
95.4
0.15

00266
0.0546
0.0380
00010
O.OOK
0.0037
0.0031
00365
0.001 1
0.00017
0.0122
00036
0.0023
0.0114
0.0051

0.4620
0.6273
0.0045
0.3318
00068
0.0142
0.0208

Well 327
Me-lb)

352
133
68.3
49.5
11.92
85.9
280

1379
6.53
140
913
99

0.21
2.43
636
6.43
1.13

0.0133
0.0348
01007
0.0004
00026
0.0018
0.0016
00198
00006
000009
0.0061
0.0017
0.001 1
0.0034
0.0177

0.0292
01488
0.0023
0.0427
0.0014
O.OOS8
0.0039

Well 332
Men(b)

1090
501
119
209
35.9
451

2130

4836
6.18
15.9
4500
128

050
519
35.3
401
0.30

0.0226
00482
00383
0.0007
00048
00013
00030
00620
0.0008
0.0001 1
0.0113
0.0039
0.0010
00108
00076

02429
0.5541
0.0337
02464
0.0391
0.0318

ForTKEUT WELU
«3%UCLn» | '

RmiKSlNTATIVC
GROUND* ATEJI (e)

307
91.93
6H1
33.92
7J4
53.21
7068

871
7.27 to 7.52
12.710 13.3

580
127 to 171

050
400
0.27
0.15
0.41

09475
0.1000
0.1733
0.0026
00050
0.0100
00163
1.0740
0.0024
0.00054
00300
00040
00043
0.1987
0.1615

00104
0.2500
00130
0.0400
0.1097
0.0247
0.0060

WdPEI-4
Me»(b,

197
77

(I.I
33.2
6.39
40.3
54

781
7.48
13.1
483
141

0.12
1.92
0.45
0.07
0.26

02829
0.0560
0.1329
00008'
00007
0.0018
oooie
0.2730
000)7
0.00073
00073
00016
00048
00917
0.0218

0.0029
0.1902
0.0042
00262
0.0165
0.0076

Wen 321
Ma.AL

266
80

57.9
29.8
6.19
36.6
48

791
7.31
131
416
141

0.19
2.83
0.02
0.03
0.14

0.0406
0.0475
0.1541
0.0007
0.0007
00021
00017
00215
0.0006
0.00010
0.0066
00016
0.0009
00139
0.0032

0.0027
0.0173
0.0024
0.0194
0.0010
0.0088

Wen 322

""•""I

279
49

52.6
28.6
6.10
20.9
46

798
8.33
13.1
390
(e)

0.10
36.0
0.01
001
0.20

01200
0.0500
0.1900
00005
0.0001
0.0006
0.0070
00385
0.0014
0.00012
0.0015
0.0010
0.0003
0.0700
0.0225

0.0043
0.0700
00015
00145
0.0020
00035

Wed 32*

""•IN

293
«7

62.2
32.0
6.31
40.9
47

S73
7.14
13.1
413
131

0.40
2.09
0.04
0.05
OJ3

0.02*0
0.0557
0.1271
00010
00013
0.0042
0.0033
0.0303
0.0013
0.00019
0.0130
0.0033
0.0027
O.OD23
0.0064

0.0036
012*9
0.0037
0.0331
0.0014
00137

Notes: (a) Chemical omcenrrwions ihown on ihis uble «re mean values and 95* upper confidence levels {95% UCL) md weir cilculMed from BuJylical dali for fraundwtter umptes collected prior to 1994.
(h) Mean cuncrntntiont are shown for each parmeier in each well in order lo simplify presentation «nd nulysts of data. Innrumrni delcction limiu were used for non-deiect results in ihe ctlculdion of mew
(c) The 95% UCL* ire based on the ima) population of tnalytica) resulrs for reprctenUlive groundwtfer.
<d) W* UCU (01 pM. temperature, and redoi were not caJculaied Ranges of these parameters are used for reprctentaivc groundwaler.
(el Redo< »« not analysed in welK PEI-I. PF.I-.l. PELS. 153, and 322.

EMFRlrtpon
Seplonber 1993



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.4-8
Activities of Radiological Parameters in Groundwater - Eastern Simplot Area (pCi/I)

Parameter Sampling
Event

Grftss alpha Jun-92
Sep-92
Dec-92
Mar-93
Jul-93

Cross beta Jnn-92
Sep-92
Dec-92
Mar-93
Jul-93

Kadmm-226 Sep-92
Dec-92
Mar-93
Jul-93

RaiHum-22S Sep-92
Dec-92
Mar-93
Jul-93

Write in Vicinity of Gypsum Sucks

300
ND
ND
ND
ND
ND

28.4 ±4.4
M.I ±2.57
9.91 ±5.90
42 ±9.92
ND

306
ND
273 ±3.39
46.5 ±8.65
43.3 ±9.50
52 1 ±8 80

27.5 ±4.2
38 ±1.88

334 ±4.75
38.1 ±7.80
45.7 ±8.40

ND
ND
ND
ND

ND
ND
I.I ±100
ND

ND
ND
ND
ND

ND
ND
3.1 ±1.20
ND

313
83 ±6.60
11.7 ±2.50
20.9 ±4.76
25 6 ±7.37
7.35 ±3.73

32.5 ±440
31 ±1.90

36.2 ±6.83
27.4 ±10.90
35.6 ±4.57

ND
ND
ND
ND

ND
1.7 ±1.00
ND
ND

315
ND
20.8 ±1.89
30.4 ±8.18
25.1 ±8.51
12.8 ±5.60

25.1 ±10.2
25.7 ±2.07
31.7 ±5.14
49.5 ±11.00
49.7 ±8.40

ND
ND
ND
ND

ND
ND
1.6 ±0.80
ND

316
ND
176 ±3.08
ND
9.23 ±663
ND

28.7 ±19.40
50.7 ±2.04
18.9 ±5.74
30.3 ±9.47
12.2 ±7.20

ND
ND
ND
ND

ND
ND
6 ±1.30

ND

325

8.69 ±4.97
16.3 ±3.63
5.08 ±2.91

26 ±5.89
36.2 ±8.75
20. 1 ±4.59

1.53 ±0.20
ND
ND

1.3 ±0.9
ND
ND

326

ND
8.18 ±6.43
5.33 ±3.44

26.8 ±6.04
33.2 ±8.74

14 ±7.14

ND
ND
ND

ND
ND

L_ND

332

ND

27.10 ±4.34

ND

ND

PEt-3
ND
ND

14.70 ±3.20
ND

ND

ND .

PE1-5
ND
7.97 ±0.03

ND
11.7 ±1.8

ND

ND

Table 4.4-*

Notes: ND = Not Detected
Means were not calculated if only ND
was reported or if only positive value
has been refracted.
PlflllKs= OP flflalyses perfoiiiiet|
* Wells in representative network

Well locations are shown in Figure 4.4-2.

Parameter Sampling
Event

Gross alpha Jun-92
Sep-92
Dec-92
Mar-93

Jul-93

Gross beta Jun-92
Sep-92
Dcc-92
Mar-93
Jul-93

Radium-226 Sep-92
Dec-92
Mar-93

Jul-93

Kadmm-228 Sep-92
Dec-92
Mar-93

Jul-93

Wells near Portneuf River
305'

ND
3.08 ±0.45
2.98 ±1.02
3.93 ±1.37
2.3 ±0.70

ND
6.89 ±0.52
557 ±0.95
6.67 ±1.23
9.3 ±1.10

321
ND
ND
2.09 ±0.97
2.97 ±1 33
ND

ND
5.42 ±0.35
5.62 ±0.91
ND
4.39 ±0.86

ND
ND
3.41 ±0
ND

ND-
ND
7 ±1.00

ND

ND
ND
ND
ND

2.7 ±1.10
ND
ND
ND

322
ND
2.27 ±0.37

7.2 ±3.10
6.35 ±0.49

ND

ND

328

ND
3.27 ±1.11
ND

4.62 ±1.0
6.79 ±1.37
4.09 ±0.81

ND
ND
ND

ND
ND
ND

PEM-
ND
ND
2.34 ±1.56
2.49 ±1.08

12 ±3.00
6.54 ±0.39
10.1 ±1.1
21 ±1.95

ND
ND
ND

1.3 ±1
ND
1.7 ±0.70

PEI-6-
4.6 ±2.30
3.39 ±0.35
2.31 ±0.59
3.56 ±1.48
ND

9.1 ±2.9
4.44 ±046
4.04 ±0.56
ND
4.1 ±0.80

ND
ND
ND
ND

ND
ND
54 ±1.0

Web Downgndfent from Former [
318

ND
984.4 ±23.7
1340 ±65.7
1690 ±106
648 ±44.8

33.8 ±4.30
1163.2 ±19
994 ±38.9
605 ±35
397 ±29.8

ND
ND
ND
ND

7 ±1
7.8 ±1.1
ND
ND

317
ND
ND

5.17 ±8.56
ND

II. 1 ±3.30
17.59 ±2.04

19.7 ±6.08
11.6 ±5.3

ND

ND
ND

ND

ND
ND

320
ND
8.36 ±1.28
3.94 ±3.22
ND
ND

7.1 ±3.7
28.5 ±1.5
26.4 ±3.53
33.2 ±7.15
38.2 ±7.7

ND
ND
ND .
ND

ND
ND
ND
ND

319
ND
2.18 ±0.46
3.29 ±1.23
2.45 ±1.00
ND

ND
5.15 ±0.46
5.76 ±1
NT)
5.4 ±0.80

ND
ND
ND
ND

ND
ND
ND
4.7 ±0.80

327

2.65 ±1.80
ND
ND

11.3 ±1.27
11. 1 ±1.59
6.43 ±1.04

ND
ND
ND

ND
ND
ND

EMFR1 report

September IW5



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.4-9

Organic Compounds Delected in Groundwater at Sim plot (mg/1)

Table 4.4-9

Sampling

VOU TILE OKCfiMC COMPOUNDS

2-Butanone
2-Butanone

Acetone
Acetone
Acetone

Ethyl benzene

Methylene chloride

Telrachloroelhene

1 . 1 . 1 -Trichloroethane
1 . 1 . 1 -Trichloroethane

Trichloroelhene

Xylenes. total

Jun-92
Dec-92

Jun-92
Sep-92
Dec-92

Jun-92

Jun-92

Jun-92

Sep-92
Dec-92

Jun-92

Jun-92

SEM1VOLATILE OQGtf/lC COMPOUNDS
lenzoic acid
lenzoic acid

Bis(2-ethylhejiyl)phthalate
Bis(2-ethylhejiyl)phthalale
Bis(2-elhylhexyl)phthalate

Di-n-hutyl phthalale
Di-n-butyl phthalale

Di-n-octyl phlhalate

)ielhyl phthalate

Dimethyl phthalate

KBS AND FVRANS
retrahydrofuran

Sep-92
Dec-92

Jun-92
Sep-92
Dec-92

Jun-92
Dec-92

Sep-92

Sep-92

Jun-92

Dec-92

RcprestnKtttt WdtiOJntap.cted Arm
301 PE1-I PEW PEM

0.003

0.361 0.524 0.217
0.12 0.073

0.001

0.009

0.005

0.008 0.006

0.001
0.026 0.013
0.054 0.025

0.001

.

Wells
310 312 300 304 307 316 PEI-5 320 318

0.01

0.394 0.22 1.85
0.026 0.12 0.43 0.017 0.21 0.032

0.061

0.001 0.004

0.001

0.008

0.028

0.003
0.001

0.005 0.003
0.016
0.026 0.023 0.011 0.006

0.001

0.00 1

0.001

0.001

0.292

Qtuntittnon Lbnltj

(tng/t)

O.I

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.01

0.01

0.01

EMFRInpon
Seplembet 1995



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.4-10
WELL 318 Mm FORMER EAST OVERFLOW POND GROUNDWATER CHEMISTRY - COMPARISON BETWEEN

PRE- AND POST-CLOSURE CONDITIONS

ANALYTE

MAJOR IONS (me/[)

Calcium
Magnesium
Potassium
Sodium
Sulfate
PHYSICAL PARAMETERS

PH
NUTRIENTS AND FLUORIDE
(me/I)

Ammonia (NHs as N)
Nitrate (NO3 as N)
Orthophosphate (PO4 as P)
Fluoride
METALS • Not EMF-Related
(me/I)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Manganese
Vfercury
Molybdenum
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

95% UPPER CONFIDENCE LEVEL FOR
REPRESENTATIVE GROUNDWATER IN EACH

HYDROGEOCHEMICAL REGIME
BANNOCK

68.75
19.20
10.52
27.53
43.40

7.37 to 8.37

0.50
1.60
0.13
0.60

0.5472
0.1340
0.0180
0.1204
0.0040
0.3078
0.0050
0.0110
0.0108
0.0109
0.8402
0.0068
0.0165
0.0201
0.00078
0.0330
0.0200
0.0055
0.0052
0.0400
0.1000
0.1700

PORTNEUF

91.93
35.92
7.34

53.21
70.68

7.27 to 7.52

0.50
4.00
0.27
0.41

0.9475
0.1000
0.0104
0.1735
0.0026
0.2500
0.0050
0.0100
0.0163
0.0130
1.0740
0.0024
0.0400
0.1097
0.00054
0.0300
0.00247
0.0060
0.0040
0.0045
0.1987
0.1615

WELL 318
PRE-CLOSURE

MEAN

657
216
242
310
2506

2.60

19.36
1.06
2304

-'••-• 1061

••., r 360 V,
0.0731

>•'•' •,•0.3459'-.;-
0.2346
0.0462

? - ' • > ! £8229-^':
4- 2.6175 • ' • ? • • •
; 3.8110: "-,'

0.0719 =
; 0.8011 f

5-. ' --• : . '.98v. r':-
0.0087
0.4868

•'„ - . . - 7.07 ••••: ...'
0.00039
0.1067

— . ;•• 2AW.
6.0254
0.0032

~":": Oi0327;

'•"•:.'-\i4:--'--: :.
- - . - 19 V

WELL 318
POST-CLOSURE
(Sampled 6-94)

508
186

35.80
424
1960

6.00

9.76
16170
29.8

••';' 0.0243
0.0483
0.0121!

-;: -0.0091 : C
: , 0.0002
' : 0^231<

0:0215
„:. 0.0015

; • • ; 0.0140 ,':.'•':
V 0.0031 *•'-

•'.. Oi242fr •"•-_-
0.0005
0.2384
0,7439
0.0010
0.0101
0.0862
0.0145
0.0041
0.0006
0.2048
0.0643

Notes: Shaded values show a significant reduction in concentration after closure of the Former East Overflow Pond.
Those values in italics show relative increase since closure of the Former East Overflow Pond. Increased nitrate likely due to increased pH of
groundwater in Well 318 and oxidation of ammonia.

EMFdocj\Fonn_fU.doc\TbM410.doc EMF RI repon
September 1995



Section 4 Nunre md Eilent of Comtitoom of THaem ill Concern

TiM* 4.4-11
Joint FrnrHinr G round w»t*r Cbmtrtrr - Common Ions. Pit fried Pinmelf n. Nutrient*, ud Fluoride

CJriwn

Oitoo*

tamvn

Sndjwn

""— «™
pH

Tool Ikmtml Snbd* rmg/1)

Rfdm (mVI

Amrati* (NH3 M N)
NitW (NO) M N|

OtfnfAocphir (P04 n P)

:S2̂ 25SiBdllBi

Ahimmum

AnuiKWT
Rn^Diinn

OJmvm

Chnjmnm

O*»tl

r<5*io

Imn

Mr™,

5.1m

TTuMmm

fine

MTTAIA • FJrfT-Rftifrd

-̂ ~b"u~J°*"

dwwk

Mwl*-™"

Sclnwin

v«"*""

95«<;Ct.for

fl.OTl.MrM

171

6875

5341

1031

17.33

4)40

7.JUWIJ7

411

44 n> 122

030
160

OU

060

O.M72

01140

00040

00030

OOIIO

00108

00109

OM01

00068

oouu'i

00031

00*00
o pro

OOIIO

0020)

01000

3)0

363

585

509

747

331

lift

035
091

00)

00*

083

00447

006M
00014

00076

00046

00067

0003)

00791

00011
000071

00038
O001T

00107

00034

006M

O.IRA8

00462

00030

00170

Onry/i

586

2770

640

1h51

147

035
167
448

8.18

017

00371

00631
OOOU

00076

00046

00068

00061

01431

00017

000012

000)9

00017

corns

1197

08V)

7)79

1360

1360

0110

0196

737

391

276

3389

6 16

2TTH

7.1

4 30

9.13

4.36

446

076

00446

00996

00016

00076

00044

00087

00078

00443

00036

000016

000)7

00016

OOH9I

0.3 KB

006)4

09638

01569

05108

001)7

02101

win

1107

30)

157

1210

668

Iftfll

4956

6 10

4098

88

9.77

4.35

968

I.M

00394

00631

00011

00027

00046

00061

0013)

00236

000))

000010

00038

00017

OOlfVS

04622

00835

07022

09077

1.2639

00341

00140

" tti

936

44]

116

111

1824

117

1038

3114

648

3718

111

0)3

1.96

00)

013

00147

006)1

00027
00014

00034

00034

00089

00386

000(9

000019

000)1

000(7

0013)

004)
2437

3294

OWI

0740

0114

019 J

„..
IV

796

401

ai
174

13M

390

1079

3601
610

7941

61

641

7.33

1460

031

00474

00531

OODII

00095

00023

00066

00991

OOJ61

00013
ooneno

0003)

00017

00078

0.3314
00910
1 0300

02134
0613)

00310

0.109)

wS~
144

397

117

149

70 1

13.1.1
834

396

1736

694

1251

279

03)

3.76

046

07872

0.0734

00014

00019

00064

00144

00048

0463)

0.0014

000171

000)6

00017

00141

OOOM

oioro
04MI
00917
0133)
00170

OOOQO

-----

I4S

1125

365

141

20)

81.13

381
1771

4967

613

4003

171

11.8)

311

08)

01813

00690
00014

00015

00932

00997

001 CM

01639

00023

000048

000)2

00017

00094

01631
OOH7

07892

03NI

10667

00735

0014}

Wd

Ul

646

4)1

( 1

3

1 40

1

2

2791

6.80

2310

030

3.73

0.27

00243

00413

00003

00001

0.0010

00027

00031
00487

0001

00001

00041

00006

00109

0.0029

0088

00417

0017

00423

00109

00023

— -

164

1130

302

171

132

1940

111

1683

4731

6.17

4370

on
4.40
404

073

0.034)

0048)

0.0002

OQOOt

0000)

0.0027

00031
00*87

00003

00001

00041

00006

00064

01810

0.0764

0.51*1

01062

00714

0010)

0008)

"w5"
3*4

664
416
191
119

1686

32.47
737

2191

6.77

2292

126

038
341

1107

0.17

00344
00)37
00009
00014
0.0039
0.0043
00069

00321
0.0011
0.00016

00031
00011
000)4

0.0037
OO870
0091)
0019)
00034
00124

00199

~w5

1(17

205

179

404

31.90

606

1933

9090

614

4481

111

160
290
163

0.90

0.0352
00637
0.0009
OOOU

009)1
00043
00019
00379
00011
000023

009)1
00019
00047

05970
00667
07469
0.807)
00997
00144

00940

W*~~~

m

1(77

24)

1)4

300
33.18

623
(958

4113

6.13

4421

103

28.18
1341

13)

00431
0.0391
00009
0007O
00047 '
0004)
00076
00341
0.0018
000019

000)1
00019
0.0043

0.5)21
00480

0.7373
05761

04321
00167

00475

•™wi-

3*9

• II

369

117

927

)5.33

277

101 1

3257

6JJ

2758

143

0.31

2.33

7.7)

0.53

01077

0.0397

0.0009

00014

0.0033

0004)

00079

00941

00013

000017

00011

00018

00124

00*97

0.0614

04709
0194)

00021

00124

0.00)3

~*5 — 1
11*

727

311

117

975

23.23

31)

1266

3097

641

2600

135

073

257

WO)

071

00401

0.1092

00012
own
00071
00063
00074

00353
00013
000030

00039
00019
00131

01417
00739
0.31)5
01641
OOIIO
00141

OCMW

w«6
312

130
363
160
142

23 .87
300
1162

36))

636

3016

154

046
4.67

79 J4

022

00119
00397
00010
00016
00079
00043
00109
0)710
00011
000018

000)1
00011
00078

0.1377
01046
079*6
07567
OM29

00309

01016

wi""
313

961

429

97.8

127

26.7)

433

1778

3790

311

3643

173

043

2JO

133

013

044)2

00546

00001

0.001 1

00033

000)1

00999

02700

00012

000030

00091

06581

00507

09901

01851

00309

00137

00042

„.„_..

114

216

7)0

21.11

6.7)

46 1

427

751

7.11

474

1)6

04)

093
.022

0.73

OOJ66
00946
00001
0.0018
00040
0001)
00040
00363
DOOM

000018

00071

00101
0079)
o.im
00301

000*0
0.0137

00033

v75"
319

166
51.1

1581

6.36

3656

338
7.49

13.9

3)1
134

090
344

003

0.89

0.0300

00417

00997

0.0006

00931

00037

000)7

00726

00001

000042

0.0039

00009

000*0

OJTO7

00617

01013

00331

OOOM

00127

00036

-— »
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533

I4J

340

138

0.30

019

002

053

0.0236
00483

00007

00007

00037

0.0077

• 000)7

00620

DOOM

000011

00939

00007
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138
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00007
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00937
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009911
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00001
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02375
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05325

07247

0.1014

00124

00121
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.4-12
Activities of Radiological Parameters in Groundwater - Joint Fencellne Area (pCi/l)

Table 4.4-12

Parameter Sampling
Even!

^rosx alpha Jun-92
Sen92
Dec 02

Mai-93
Jul-93

jrosJ beta Jun-92
Sep92
Dec-92
Mar-93
Jul-93

Kadiun-226 Sep-92
Dec-92
Mat-93
Jul-93

Kmliun-22» Sep-92
Dec-92
Mai-93

Jul-93

|OQ 123 no 136 143 1*4 145 142 301* PEI-I
Deep Well Deep Well

12.2 ±2.7
5.12 ±1.21
320 ±0.60
2.59 ±1.05
2.27 ±0.57

22.9 ±3.8
6..16 ±1.23
5.9 ±0.71

5.37 ±1.03
4.73 ±0.65

ND
ND
ND
3.83 ±0.50

ND
30 ±1.0
ND
ND

ND
ND
389 ±335
ND
ND

21.7 ±4.30
29.8 ±2.13
34.4 ±6.33
21.3 ±5.69
ND

ND
ND
ND
ND

ND
ND
ND
ND

34 ±7.7
2.65 ±0.70
7.22 ±3.19
363 ±3.27
ND

319 ±4.1

21.8 ±1.10
ND
16.3 ±3.13
ND

ND
ND
ND
ND

6 ±1.3
ND
ND
ND

ND
4.11 ±1.37
4.4 ±0%
ND
ND

49.1 ±5.2
85.7 ±2.76
9.9 ±0.74
79.7 ±8.31
ND

ND
ND
ND
ND

ND
2.8 ±1.1
ND
ND

ND
2.44 ±0.54
7.59 *2.75
7.21 *4.S9
ND

24.2 *4.J

17.9 ±1.72
ND
29.4 ±5.67
ND

2.49 ±0.61
ND
ND
ND

ND
ND
ND
ND

ND
7.34 ±0.77
26.80 ±3.03
27.20 ±4.31
ND

9.30 ±3.7
22.40 ±0.92
22.20 ±1.74
77.40 ±4.49
ND

1.19 ±0.35
ND
ND
ND

12.90 ±1.30
ND
ND
ND

6.00 ±5.90
2.73 ±1.40
ND
8.71 ±5.75
ND

43.80 ±5.1
77.40 ±3.20
65.70 ±6.97
70.50 ±8.04
ND

±1.23 ±0.31

ND
ND
ND

ND
ND
ND
ND

Upgradient of FMC Potential Sourcei
5.5 ±5.1
36.3 ±193
49 ±611

31.4 ±6.66
ND

15.1 ±3.2
23.7 ±1.28
29.9 ±3.37
18.8 ±4.71
ND

2.75 ±0.57
ND
ND
ND

I.I ±0.7
ND
ND
ND

ND
4.57 ±0.»9
2.66 ±035
4.94 ±1.06
2.5 ±0.80

ND
6.29 ±0.82
5.87 ±0.7
ND
10.8 ±1.10

1.65 ±033
ND
ND
ND

2.7 ±1.00
1 ±0.60
1 ±0.70
1 ±0.60

2.4 ±1.30
2.78 ±0.41
ND
ND

1 1 ±3.70
7.95 ±0.49
ND
ND

ND
ND
ND

ND
ND
ND

Parameter Sampline
Event

^TO.M alpha Jun-92
Sep92
Dec-92
Mar-93

Jul-93

iims brta Jun-92
Sen-92
Dec-92
Mat-93

Jul-93

Ralium-226 Sep-92
Dec-92
Mar-93

Jul-93

taJium.22/1 Sep-92
Dec-92
Mar-93
Jul-93

304 3O7 308 309 310 312 323 324 329 330 331 333
Deep Well

ND
170 ±332
250 ±12
182 ±14
166 ±12.9

ND
92.4 ±1.69
57.6 ±3.35
59.1 ±7.01
78.3 ±8.6

ND
ND
ND
1.67 ±0.21

ND

13.8 ±1.80
1 .9 ±0.70
ND

ND

1 1 ±0.03
ND
3.67 ±10.9
ND

ND
164 ±2.98
58.7 ±5.47
17.4 ±9.31
30 ±6.0

ND
ND
ND
1.15 ±0.16

ND
ND
4.1 ±1.0
ND

ND
ND
ND
I I ±7.32

ND

ND

35.76 ±2.60
24.7 ±4.67
54.7 ±12
41.1 ±7.90

ND
ND
ND
ND

ND
ND
ND
1.3 ±0.60

8.8 ±5.70
17.49 ±2.30
23.7 ±514
21.9 ±7.08
23.9 ±4.15

ND
43.86 ±1.97
30.8 ±3.92
44.5 ±661
33.3 ±4.73

ND
ND
ND
ND

ND

1 ±1.00
ND
ND

8.35 *4.7
13.5 11.54
6.55 ±3.00
ND
ND

16.95 »3.50
10.7 tl.79
19.6 ±5.8
19.2 ±6.45
9.27 ±2.45

ND
ND
ND
ND

ND
ND
6.1 ±0.90
ND

ND
8.63 *1.95
ND
ND
5.98 ±2.34

15.8 ±3.30
30.4 ±1.67
283 ±6.1
16.8 ±8.67
18.4 ±4.53

ND
ND
ND
ND

3 ±1.10
ND
ND
ND

ND
ND
ND

21.9 ±5.10
179 ±8.94
26.2 ±750

3.63 ±0.32
ND
ND

1.1 ±0.90
7.4 ±1.20
ND

Deep Well Deep Well

2.26 ±1.66
ND
ND

ND
ND
8.12 ±1.42
5.75 tl.47
4.73 ±0.92

ND
ND
ND

ND
ND
ND

2.01 ±1.05

435 ±1.17

1.26 ±0.2

1.00 ±0.7

ND

3.36 ±0.81

ND

ND

4.34 ±2.32

939 ±4.04

ND

ND

ND

193 ±431

ND

ND

** These wells are pan of representative groundwater network.
Mean?; were calculated only where two or more values were reported.
Blanks, = Not analyzed
ND= Not Delected

FM) drcOFnnn.lM
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.4-14

Activities of Radiological Parameters in Groundwater - Northern FMC/Simplot Properties (pCi/l)

Paramrlcr Sampling
Event

Groin alpha Jun-92
Scp-92
Dcc-92
Mar-93
jui-93

Grass teu Jun-92
Sc.p-92
Dec-92
Mal-93

Jul-93

Radium-226 Sep-92
Dec- 92
Mar-93

Jul-93

RoJium-lltl Sep-92
Dec-92
Mar-93

Jul-93

500
13.5 ±9.0
2.67 ±0.57
ND

3.65 ±085
ND

67.5 ±8.1
4.65 ±0.64
ND

4.51 ±1.34
3.66 ±0.95

ND

ND
ND
ND

ND
ND
ND
ND

50]
40 ±1.9

2.85 ±0.68
ND
3.5J ±0.91
ND

12.4 ±2.8
7.82 ±0.76
ND
6.1 ±1.39

4.89 ±1.04

ND

ND
ND
ND

ND
ND
ND
ND

504
ND
ND
ND

2.62 ±0.76
2.25 ±0.83

6.7 ±3.40
6.37 ±0.73
ND
ND
2.86 ±0.98

ND
ND
ND
ND

ND
ND
ND
ND

505
ND
ND
ND
2.4 ±0.70
ND

ND
6.24 ±0.79
ND
ND
4.5 ±1.29

ND
ND
ND
ND

ND
ND
ND
ND

506
ND
ND
ND
3.22 ±0.85
2.06 ±1.08

5.7 ±2.7
10.1 ±0.92
ND
6.57 ±1.43
4.64 ±1.17

ND
ND
ND
ND

ND
ND
ND
ND

507
3.8 ±240
2.37 ±0.61
ND
342 ±2.68
ND

8.9 ±2.9
7.57 ±0.74
ND
6.64 ±4.13
5.51 ±1.17

ND
ND
ND
ND

3.6 ±0.80
ND
ND
ND

508
3.0 ±1.60
ND
ND
3.37 ±0.85
ND

10 ±2.7
ND
ND
5.59 ±138
3.61 ±0.98

5.39 ±0.63
ND
ND
ND

ND
ND
2.7 ±0.80
ND

509
2.20 ±1.90
ND
ND
ND
2.31 ±0.97

10.50 ±3.0
ND
ND
6.10 ±1.39
4.32 ±0.99

ND
ND
ND
ND

2.2 ±1.00
ND
ND
ND

1 slo
ND
ND
ND

2.88 ±0.85
ND

4.40 ±2.9
6.1 1 ±0.70
ND
7.44 ±1.45
5.19 ±1.15

ND
ND
ND
ND

ND
ND
ND .
ND

ND
ND
ND
2.24 ±0.93
ND

12.5 ±3.30
ND
ND
7.47 ±1.42
4.1 ±1.12

ND

ND
ND
1.18 0.19

ND
ND
7.20 ±1.00
ND

Table 4.4-14

Notes: ND = Not Detected
Means were not calculated if only ND
was reported or if only positive value
has been reported.

Paramrter Sampling
Event

(truss alpha Jun-92
Sep-92
Dec-92
Mai-93
Jul-93

Grots beta Jun-92
Sep-92
Dec-92
Mar-93
Jul-93

Kadwm-22f> Sep-92
Dec-92
Mar-93

Jul-93

Ra4ium.228 Sep-92
Dec-92
Mar-93
Jul-93

517

ND

47.5 ±3.63

ND

8.3 ±0.60

518

ND

8.68 ±1.27

l . l l ±0.28

ND

520

ND

3.6 ±0.69

ND

ND

Old Pilot House
20.7 ±6.0
3.09 ±1.40
ND
ND
2.94 ±1.24

96.5 ±5.10
90.6 ±3.27
90.2 ±2.56
75.8 ±4.06
72.8 ±3.63

ND
ND
ND
ND

7.1 ±1.40
15 ±100
ND
5.1 ±1.00

New Pilot House
ND
ND
2.96 ±0.54
ND
ND

4.2 ±2.60
4.12 ±0.59
4.8 ±0.64
110 ±3.85

4.12 ±0.81

ND
ND
1.1 ±029
ND

3.3 ±1.10
1.7 ±1.00
ND
ND

Lindley
5.8 ±4.00
8 ±0.70

13.2 ±2.05
14.3 ±3.73

18 ±3.4
20.4 ±0.73
15.3 ±1.32
ND

ND
ND
ND

1.9 ±080
ND
ND

Frontier
ND
ND
ND
2.12 ±1.62
ND

ND
9.24 ±080
ND
ND
4.88 ±1.04

ND
ND
ND
ND

ND
ND
ND
ND

TW-9S
ND
ND
ND
ND
13.7 ±2.78

94.6 ±6.6
101 ±1.32

85.5 ±2.37
88.0 ±4.52
85.7 ±4.73

ND
ND
ND
ND

1 .00 ±0.90
ND
ND
ND

TW-12S
ND
4.09 ±1.24
ND
ND
15.2 ±3.17

18 ±4.10
20.2 ±2.06
11.8 ±1.71
11.8 ±1.87
31.9 ±3.50

ND
ND
ND
ND

4.8 ±1.00
ND
ND
ND

EMFR1 report

September IWJ



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.4-15

Organic Compounds Dejected in Groundwaler in Northern FMC/Simplol Properties (mg/1)

Table 4.4-15

Sampling
Parameter Pate

2-Butanone Jun-92

Acetone Jun-92
Acetone Sep-92
Acetone Dec-92

Carbon disulfirle Jun-92

Ethyl benzene Jun-92

retrachloroelhene Jun-92
retrachloroethene Sep-92
"etrachloroethcne Dec-92

Toluene Jun-92

"richloroethene Jun-92
Trichloroethene Sep-92

Xylenes. total Jun-92
Xylenes. total Sep-92

SEM1VOLATILE ORGANIC COttP0UNp$

Bis(2-ethylhexyl)phthalale Jun-92
Bis(2-elhylhexyl)phthalate Sep-92
Bis(2-ethylhexyl)phthalate Dec-92

Di-n-bu(yl phthalate Dec-92

Di-n-oclyl phthalate Dec-92

Dielhyl phthalate Jun-92

Dimethyl phthal.nc Dec-92

Representative Wells

511 513

0.004

0.044 0.1

0.027 0.033

0.003
0.001
0.003

0.017
0.013 0.002
0.012

0.002

Unlrnpactcd Welb

501 507 509

0.006

1.04 0.481 1.656

0.026 0.168

0.002

0.003 0.002
0.002 0.003
0.002 0.003

0.011
0.001

0.002 0.005
0.01 0.004 0.006

0.014 0.003 0.01 1

505 Frontier Old Pilot TVV-I2S TW-9S

0.007

3.275

0.001

0'.002

0.001 0.001
0.001

0.002 0.001
0.011 0.001 0.002 0.005
0.007

0.001 0.004

0.002

0.001

0.019 0.004

Quantjlation
Limiu (rag/1)

O.I

0.005

0.005

0.01

0.01

0.01

0.005

0.005

0.005

0.005

0.005

EMF*lttpr*l
n 1945



Section 4 Nature and Extent of Constituents of Potential Conceni

Table 4.4-16
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Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.4-17
Activities of Radiological Parameters in Groundwater - Area North of 1-86 (pCi/l)

Parameter Sampling
Event

Gross alpha Jun-92
Sep-92
Dec-92
Mar-93

Jul-93

Grais btla Jun-92
Sep-92
Dec-92
Mar-93
Jul-93

KaJium-226 Sep-92
Dec-92
Mai -93
Jul-93

Radium-22fl Sep-92
Dec-92
Mai-93
Jul-93

502
44 ±2.4
3.55 ±0.68
4.08 ±1.01
3.66 ±0.88
3.94 ±1.38

503
ND
2.07 ±0.48
ND
2.54 ±0.94
2.95 ±1.07

516

ND

519

2.03 ±1.13

9.2 ±2.9
6.74 ±0.77
7.75 ±0.73
4.89 ±1.31
5.67 ±1.19

ND
ND
ND
ND

ND
ND
ND
ND

16.1 ±3.3
10.2 ±0.68
ND
7.91 ±1.48
5.4 ±1.30

ND
ND
ND
ND

ND
ND
ND
ND

6.28 ±1.27

ND

ND

4.38 ±1.16

ND

ND

TW-1IS
ND
5.35 ±161
2.55 ±0.57
2.74 ±0.86
2.94 ±0.75

7.4 ±2.8
6.36 ±1.63
ND
4.03 ±0.80
3.22 ±0.92

ND
ND
ND
ND

ND
ND
ND
ND

TW-MI
10 ±2.70

ND
2.4 ±0.78

2.31 ±1.00
ND

21.6 ±3.6
4.34 ±1.56
ND
9.57 ±2.43
3.73 ±0.83

ND
ND
ND
ND

ND
ND
ND
ND

BATISTE
ND
ND
ND
ND
ND

ND
5.2 ±1.60

6.46 ±1.67
7.2 ±1.26

9.45 ±0.78

ND
ND
ND
1.07 ±0.29

ND
4.1 ±1.0
7.4 ±1.00
2.2 ±1.10

SWANSON
2.20 ±1.90
ND
ND
ND
2.31 ±0.97

10.50 ±3.0
ND
ND
6.10 ±1.39
4.32 ±0.99

ND
ND
ND
ND

2.2 ±1.00
ND
ND
ND

ROWLANDS
ND
2.25 ±0.63
3.28 ±0.87
2.10 ±1.56
ND

ND
6.71 ±0.78
5.39 ±0.80
ND
3.78 ±1.12

ND
ND
ND
ND

1.60 ±0.70
9.00 ±1.20
ND
ND

TANK FARM
ND
2.25 ±0.50
2.41 ±0.72
ND
ND

ND
4.48 ±0.64
3.0 ±0.67
ND
2.21 ±1.01

ND
ND
ND
ND

7.90 ±1.00
3.10 ±0.90
ND
ND

Table 4.4-17

Notts: ND = Nol Delected
Means were not calculated if only ND
was reported or if only positive value
has been reported.
RlqpKp ±± po analyses performed
* Wells i ntative network

Well locations are shown in Figure 4.4-2.

EMF HI itpon

Scomber ml



Section 4 Nature and Extent of Constituents of Potential Concern

Table 4.4-18
Organic Compounds Detected in Groundwater North of 1-86 (mg/l)

Sampling
Parameter Date

vnuL Tirj: ORGANIC COMPOUNDS

2-Butanone Jun-92

Acetone Jun-92
Acetone Sep-92
Acetone Dec-92

Carbon disulfide Jun-92

Ethyl benzene Jun-92

Tetrachloroethene Jun-92
Tetrachloroethene Sep-92
Tetrachloroethene Dec-92

Toluene Jun-92

Trichloroethene Jun-92
Trichloroethene Sep-92

Xylenes, total Jun-92
Xylenes, total Sep-92

ffitffW?^ 7T/J? ORGANIC COMPOUNDS

Bis(2-ethylhexyl)phthalate Jun-92
Bis(2-ethylhexyl)phthalate Sep-92
Bis(2-ethylhexyl)phthalate Dec-92

Di-n-butyl phthalate Dec-92

Di-n-octyl phthalate Dec-92

Diethyl phthalate Jun-92

Dimethyl phthalate Dec-92

Unimpacted W«Us

502

0.108
0.12

0.005

0.004

0.003

TW-11S

0.001

0.005

Impacted Wells

503

0.21

0.004

0.001

0.003
0.012

EMFdocs\Form_RI.doc\Tbl4418.xls EMFRI report
September 1995



Section 4 Nature and Extent of Constituents of Potential Concern

TABLE 4.4-19
RADIOLOGICAL PARAMETER SPECIATION RESULTS (pCUl)

TABLE 4.4-19

PARAMETER

Gross Alpha

Gross Bcla

Polassium-40

Radium 226

Radium 228

Uranium
2.13/2.14

Uranium 238
(alpha)

WELL 1 21

ND

120 ± 107

184 ±82
ND

4.7 ± 1

ND

ND

WELL 123

ND

27.3 ±3.5

ND

2.14 ±0.26

ND

ND

ND

WELL 136 j

ND

64.9 ± 173

126 ±81.2

1.42 ±0.56

8.4 ± I

ND

ND

WELL 146

ND

40.5 ±2.36

ND

ND

1.7 ±0.8

ND

ND

WELL 150

ND

1.110 ±22.9

1,310 ±143

ND

ND

ND

ND

WELL 152

ND

849 ±20.3

1.190 ±133

ND

4.5 ±0.8

ND

1.35 ±0.393

WELL 306

28.3 ±499

60.3 ± 6.65

ND

ND

ND

29.4 ± 3.63

11.2 ±1.59

WELL 309

77.5 ±8.33

90.9 ± 7.68

ND

1.39 ±0.23

ND

20.7 ±2.55

7.17 ±1.09

BATISTE SPRING

ND

10.4 ± 1.2

ND

4.55 ± 0.35

1.3 ±0.4

1.52 ±0.452

109 ±0.375

LmiLEY WELL

12.9 ± 1.77

12.7 ±1.66

ND

1.78 ±0.55

4.2 ±0.8

7.53 ±1 .12

3.71 ±0.682

New PILOT

3.1 ±0.7

4.4 ±0.8

ND

ND

ND

1.99 ±0.469

ND

OLD PILOT

ND

85 ± 5.82

112 ±61.5

1.56 ±0.18

ND

ND

ND

Note: No other radioisotopes were detected.

EMFRI report
September IWJ
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Onhophosphatr Cnncrntrauons

m Shallow Aqaifer
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EXPLANATION

RKkoround R«l3 PCU '"
• Monitor Well Location and Designation

Background activities are Irom representative
well network Data are summarized in
Table 4 42 ol the EMF Rl Report

Area North of I 86

Boundary of Geographic Area
Area North of I 86

515

I-B6

Northern FMC Simplot Properties
I

x. Northern FMC/Simplol Properties

50*

Portneuf River

•
507 .'

•a?
Note: Contours are based on mean activities in shallow wells
calculated using EPA Risk Assessment Guidance methods
Mean values used in contouring may be slightly
diflerent than those reported in Section 44

Data covers Rl period Irom April 1992 to December 1993

Data Irom Wells 522. 523. and 525 was collected in June and
September 1994

•PEI-5

BECHTEL ENVIRONMENTAL, INC.
B A N F R A N C I S C O

EASTERN MICHAUD FLATS
POCATELLO, IDAHO

GRMI Bra Ard.lBt.
Ill ShaJtow Aa^f.r

21372 FK3URE 4.4-25
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EXPLANATION

- r
Area North ol I 86

Background activities are Irom representative

welt netwofV Data are summarized in
Table 4 4-2 ol the EMF Rl Report

Note Contours are based on mean activities in shallow wells
calculated using EPA Risk Assessment Guidance methods
Mean values used in contouring may be slightly

different than those reported in Section 4 4

Data covers Rl period from April 1992 to December 1993

1^ 301 » *IM

A ' ' Ti T r-Ti ' t

:
I

1 1
1 1

BECHTEL ENVIRONMENTAL, MC.

EASTERN MICHAUD FLATS
POCATELLO. IDAHO

Graa Alpta AdlTlIki
taSMtow Ae^hr

^^M J«k*Mi*v

Qjt 21372

D^NtaN*.

FIGURE 4.4-26
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FMC Facility
Simplot

Facility

Key to Uranium

1
14

7

3.88

238 (pCI/gm)

U-238 in Surface Soils

N

I
Gross Alpha in Shallow Aquifer ECHTEL ENVIRONMENTAL, INC.

• AN F R A N C I S C O

EASTERN MICHAUD FLATS

POCATELLO. IDAHO

U-238 In Soil n. Grou Alpta
InSMlow AiMftr

21372 FIGURE 4.4-27


